An edit distance between quotiented trees by Ferraro, Pascal & Godin, Christophe
HAL Id: hal-00307409
https://hal.archives-ouvertes.fr/hal-00307409
Submitted on 8 Dec 2008
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
An edit distance between quotiented trees
Pascal Ferraro, Christophe Godin
To cite this version:
Pascal Ferraro, Christophe Godin. An edit distance between quotiented trees. Algorithmica, Springer
Verlag, 2003, 36, pp.1-39. ￿hal-00307409￿
  	













Ë ³±_Ç³ ³6°±_ÇtÅÌ¹±pµ»¸°Àm¹BÅqÍwÉT²´qµ´qÉ ±³6µ¹´q¹±p²r³Æ!»¼°r»¼Æ;ÊÆ É6Åq¹Ã±¬¹³ Î3Êr³6°É ³¿ÅqÍw³6¶¼³ Æa³ °K±T´qµ·ÏÅmÄ³6µp´±p»¼Åq°¹
°³6³ Á³6ÁÐ±pÅ¬±pµ´q°¹ÃÍÑÅqµÆÒÅm°³aÅqÍ±²³¹±pµ»¸°Àm¹w»¼°K±pÅ¬±p²³aÅq±p²³ µÓ]Ô6ÕÖ×N»¸ºq³6°±_ÇÅ ¹±pµ»¸°Àm¹gÅqÍÉT²´Iµp´qÉ±p³6µÃ¹;Ø
´q°ÁÙÚÅqÍµ³6¹ÃÄ³ É ±»¸ºm³V¶¸³6°Àq±²¹cÛwÜ¿´q°ÁÛÝÞ&´¹Ã³ ±gÅqÍ³6¶¸³6Æ!³6°K±T´IµÃ·ÅqÄ³ µp´I±Åmµ¹Åq°¹±pµÃ»¼°Àm¹ ½É4´I¶¼¶¼³ Á ³6Á»±
ÅmÄ³ µp´I±»¼Åm°r¹6½´q°Áw´'É Åm¹Ã±@´q¹Ã¹Å3É6»¼´I±p³ ÁgÇ»±p²g³4´qÉT²w³6Á»±DÅmÄ³ µp´I±»¼Åm°y½4¾¿´qÀq°³6µ´q°ÁwÂ"»¸¹²³ µÁr³ ß°³ Á;´Á»¼¹±T´q°rÉ6³
Ë ³±_Ç³ ³6°Ð±_ÇÅà¹Ã±pµÃ»¼°Àq¹´q¹c±p²r³É6Åq¹Ã±wÅqÍ±p²r³¹³ ÎiÊ³6°É ³ÅqÍ³ Á»¸±wÅmÄ³6µ´I±p»¸Åm°¹c±p²´I±g±pµ´q°¹ÍÑÅmµÆ!¹cØ»¼°K±ÅàÙ
Ç»¸±p²BÆ!»¼°»¸Æ;ÊÆáÉ Åm¹Ã±6Öâ²r³c¾ã´qÀm°r³6µ´q°Á¬Â"»¸¹²³ µÁ»¸¹Ã±T´I°É6³NÆa´qäq³ ¹Ê¹³cÅqÍD±p²r³NÁr·3°´qÆ!»¼ÉÄµÃÅmÀmµ´qÆaÆ!»¼°rÀ
Äµ»¸°É6»¸Ä¶¼³±Å¬´qÉT²»¼³ºm³!´q°´q¶¸ÀmÅmµ»±p²ÆåÇ»±p²¶¼»¸°³4´IµÉ6ÅmÆ!Ä¶¸³æ.»¸±_·q½Fç=è=é6è;»¼°êë=ÛwÜìíÛwÝîÖVï.³ ¶¼äIÅeÇÓñðÕò½&±²³6°
â"´Ió´q°Áô&Ê8Óñõr½yöqÕFÀm³ °³6µ´q¶¼»¸÷6³ Á±p²»¸¹N´qÄÄµÃÅK´qÉT²½ Ë ´q¹³ ÁÅq° ³6Á»±NÅmÄ³6µp´±p»¼Åq°¹6½y±ÅÁ³ ß°³!´q°Á É6ÅqÆaÄÊ.±p³
Æa³±pµ»¸É6¹!Åm°Ì¶¼´ Ë ³6¶¼¶¸³6Á8ÅmµÃÁ³6µÃ³6ÁÌ±µ³6³ ¹6Öøâ²³ ¹³ ´q¶¸ÀmÅmµÃ»¸±p²rÆa¹;²´-ºq³ Ë ³6³ °¢Ê¹³ ÁÏÅ-ºm³6µaµ³ É6³6°K±Á³6É6´qÁ³6¹»¼°
É6ÅmÆ!ÄÊr±³6µN¹É »¼³ °É6³V´q°rÁ»¸°àºI´qµ»¸ÅmÊ¹N´IÄÄ¶¼»¸³6Áàß³6¶¼Ár¹6½&¹ÊrÉT²ã´q¹#³ ºmÅq¶¼Êr±»¼Åm°´IµÃ· Ë »¼Åm¶¸ÅmÀq·ÓñùÕ½&ÉT²³6Æ!»¼¹±pµÃ·ãÓûúIÕ
´q°Á¬ÆaÅm¶¸³6É Ê¶X´qµ Ë »¼Åq¶¼ÅmÀq·àÓñüÕòÖ
ýy²´q°ÀàÓñþIÕ³	æ.±³6°Ár³6Á±p²r³6¹³wÁr·3°´qÆ!»¼ÉcÄµÃÅmÀmµp´IÆaÆ!»¼°Àÿ Ë ´q¹Ã³6Á¬´q¶¸ÀmÅmµ»±p²Æ!¹±ÅÁ³ß°³;´!Á»¼¹±T´q°rÉ6³cÍÑÅmµÊ°.ÿ
ÅmµÁ³ µ³ Á ¶X´ Ë ³6¶¸¶¼³6Á±µ³6³ ¹6Ö¯_°Ê°ÅmµÃÁ³6µÃ³6Áà±µ³ ³6¹6½°ÅÅmµÃÁ³6µÃ»¼°Àa»¼¹'É6Åm°r¹»¼Ár³6µ³ ÁàÍÑÅmµ±p²³w¹³±NÅqÍ¹ÃÅm°¹#ÅIÍ%´q°K·
ºm³6µ±p³	æyÖVâ²»¸¹g´q¶¼ÀmÅqµ»¸±²Æ ²´q¹NµÃ³6É6³ °K±p¶¸· Ë ³ ³6° ´qÄÄ¶¸»¼³6Á »¸° Ä¶X´I°i±cÆ!Å3Á³6¶¸¶¼»¼°rÀ´qÄrÄ¶¼»¸É4´I±»¼Åm°¹'±pÅBÉ6ÅqÆaÄÊ.±p³
´8Ár»¼¹Ã±p´q°É ³ Ë ³±_Ç³ ³6° »¼°Ár»¸º3»¼ÁÊ´q¶Är¶X´q°K±p¹aÇ²Åm¹³ ±ÅmÄÅq¶¼ÅmÀq· »¸¹µ³ Äµ³ ¹³ °i±³6Á Ë ·ÌÊ°ÅmµÃÁ³6µÃ³6Áø±pµÃ³6³6¹Ó  ÕÖ
Å-Ç³ºm³ µ6½+±pÅ;±T´Iäq³g´qÉ6É ÅmÊ°K±'ÅqÍD±p²³NÆÊ¶¸±»¼¹É6´q¶¼³°´I±Êµ³NÅqÍÄ¶¼´q°K±¹Ã±µÊÉ±pÊµÃ³6¹gÓÔIÕò½rÄ¶X´q°K±¹´qµ³NÉ ÊµµÃ³6°K±p¶·
µ³6Ärµ³6¹Ã³6°K±p³ Á Ë · ÎiÊÅq±»¼³6°K±³6Á ±pµÃ³6³6¹!Ó]ÔIÕÖáÎiÊÅq±»¼³ °i±³6Á±pµÃ³6³»¼¹c´±µ³ ³VÇ»±p²´q°³ Î3Êr»¸ºI´q¶¼³ °É6³µÃ³6¶¼´I±p»¸Åm°




*:;<%>=*?@9$ "ABCDE !FG%>H$4HIJK8MLNOO G'*PRQTSU
VF MFWRX%O#Y$[Z\ M M ![] _^XW "E` Z\ 
Ô
Î3ÊrÅq±p»¸³6°K±p³ ÁB±µ³ ³NÉ4´q°±²3Êr¹ Ë ³É Åm°¹Ã»¼Á³ µ³6Á¬´q¹´q°B´qÊr±Åm¹»¸Æa»¸¶X´qµ¹±pµÊrÉ ±pÊrµ³Nµ³ Äµ³ ¹³ °i±³6Á Ë ·a±pµÃ³6³6¹Åq°±_ÇÅ
Á» ³6µÃ³6°K±'¹É4´I¶¼³6¹ Ö
¯_°±²»¼¹Ä´qÄ³ µ6½Çt³VÁ³ ß°r³a´Á»¸¹Ã±p´q°É6³ Ë ³ ±_Çt³6³ °ãÎiÊÅq±»¼³ °i±³6Á±pµÃ³6³6¹ Ë ´I¹³6ÁÅm° ±²³VÉ6ÅmÆ!ÄÊr±p´I±p»¸Åm°ÅqÍt´q°
ÅmÄr±p»¸Æ´I¶t¹Ã³6ÎiÊ³6°rÉ6³¬ÅqÍ'³6Á»±;ÅmÄ³6µ´I±p»¸Åm°¹±²´I±ÄµÃ³6¹Ã³6µÃºq³6¹!³6ÎiÊ»ºq´I¶¼³6°rÉ6³µÃ³6¶X´±p»¼Åq°¹Åm°¿±µ³ ³ºm³6µ±p»¸É6³6¹ Öã¯_°
¹³6É±p»¸Åm°ð.½ Ë ´q¹Ã»¼ÉwÁ³ ß°r»¸±p»¸Åm°¹É6Åq°É6³ µ°»¸°À±pµÃ³6³ ¹´q°ÁàÎ3ÊrÅq±p»¸³6°K±p³ Áà±pµÃ³6³6¹#´qµ³g»¼°K±µÅ3ÁÊÉ6³ ÁÖ¯_°¹³ É ±»¼Åm°àõr½
Ç³ßµ¹Ã±#µ³ É4´q¶¸¶&²Å-Ç ¹³6ÎiÊ³ °É6³ ¹cÅqÍ³6Ár»¸±'ÅmÄ³6µp´±p»¼Åq°¹É6´q° Ë ³Æ!Å3Á³6¶¸¶¼³6ÁBÊ¹Ã»¼°ÀaÆ´IÄÄ»¼°rÀm¹ Ë ³±_Ç³ ³6° ±pµÃ³6³
ºm³6µ±p»¸É6³6¹ÓñõeÕòÖFýy²´q°Àû¹@´q¶¼ÀmÅqµ»¸±²Æ»¸¹&±p²³ °;Äµ³ ¹³ °i±³6ÁV´q°rÁµ³ÍÑÅmµÆÊ¶X´I±³6Ág»¼°c±p³ µÆ!¹@ÅqÍrµ³ É6ÊµÃ¹»¸ºq³µ³ ¶X´I±»¼Åm°r¹
Ë ³±_Ç³ ³6°¹³ ±¹NÅqÍ%Æa´qÄÄ»¸°Àm¹#»¸°ÅmµÃÁ³6µ#±ÅÄµÃ³6Ä´qµÃ³»¸±¹#³æ3±³6°¹Ã»¼Åm° ±pÅÎ3ÊrÅq±p»¸³6°K±p³ Á±pµ³ ³6¹ ½&É4´qµÃµ»¼³ ÁÅmÊr±»¼°
¹³6É±p»¸Åm°ÐöÖâ²³ÄrµÅmÄ³6µ±p»¼³ ¹ÅqÍ'Æa´qÄÄ»¸°Àm¹ Ë ³±_Ç³ ³6° ÎiÊÅq±p»¸³6°K±p³ Á¿±pµÃ³6³6¹ ½%»òÖû³qÖÄµÃ³6¹Ã³6µÃº3»¸°À ³6ÎiÊ»ºq´I¶¼³6°rÉ6³
µ³6¶¼´I±p»¸Åm°¹'´q°ÁÉ4´q¶¸¶¼³ Á¬ºI´q¶¸»¼ÁB³6Á»±#Ár»¼¹Ã±p´q°É ³wÆa´qÄÄ»¸°Àm¹ ½´Iµ³c±p²³ °¹Ã±ÊÁ»¼³ Á´q°rÁà¶¼³6´qÁ¹±pÅa°³ Ç µÃ³6É6Êrµ¹»ºm³
³6ÎiÊ´I±»¼Åm°¹ Öï.»¼Æ!»¼¶¼´qµ¶·¬±Å ýy²´I°Àû¹´q¶¸ÀmÅmµÃ»¸±p²rÆ½Çt³¹Ã²Å-Ç ±²´I±g±p²³ ¹³a³6ÎiÊ´I±»¼Åm°¹wÉ6Åm°K±p´q»¼°±p³ µÆ!¹g±²´I±
É4´q° Ë ³BÉ ÅmÆaÄrÊr±p³ Á ´I¹!Ä´qµÃ±»¼É6Êr¶X´qµ;Æ!»¼°r»¼Æ;ÊÆÉ Åm¹Ã±!Æa´æ.»¼Æ;ÊÆÅ-ÇåÄrµÅ Ë ¶¸³6Æ!¹6ÖÐÂ@»¼°´q¶¸¶¸·q½%´Á.·.°´qÆa»¸É




ç_éqçpéRé !#"$&%('ÑÅmµV¹»¼Æ!Ä¶·Ð´)!"$&%&*;»¼¹!´Ä´q»¼µ¬ë,+%Þ.-;îÇ²³6µÃ³ +ÒÁ³6°rÅq±p³ ¹´ ß°»±p³¬¹³ ±aÅqÍ
ºm³6µ±p»¸É6³6¹c´I°Á/-102+435+ Á³ °Åq±³6¹N´aß°»¸±³¹³±NÅqÍ³ ÁÀm³ ¹6ÖNâ²³;°iÊÆ Ë ³ µ#ÅqÍºq³6µÃ±»¼É ³6¹ÅqÍ´aÀmµp´qÄr² 6 »¸¹
Á³6°ÅI±p³6Á Ë ·87 67íÖ¯ Í:9<;áë>=DÞ.?rî»¼¹'´q°³6ÁÀm³g»¼°-a½= ´q°Á@?´qµ³g»¼°É »¼Á³ °K±'Ç»±p²9mì&A%³6µÃ±³æ= »¸¹É4´q¶¸¶¼³6Á¬´
B "!>%égÅqÍC?a´q°ÁD?V»¼¹´FEHGIàÅqÍJ=Dì.â²³¹Ã³ ±ÅqÍD¹ÃÅm°¹ÅqÍ´gºm³6µ±p³	æ»¼¹tÁ³6°rÅq±p³ Á Ë ·DKHLIMFëON.î%Ç²»¸ÉT²»¼¹tÅqÍD¹»¸÷6³
MQP´q°ÁSRTVUëO6î/;XWZYI[\P]H^`_aMQPabiìyÂ+Åqµ#³ ºq³6µ·5cà»¼°d_\eqÞ4ì¸ìÞ.MfPHbiÞgNIh;Á³6°rÅq±p³ ¹c´¹Åm° ÅqÍiN+ÖX$j"!%k'Ñµ³6¹ÃÄÖ
´ %j"qç!lNÍÑµÃÅmÆm=ont±pÅp=&q»¸¹´V¹Ã³6ÎiÊ³ °É6³wÅqÍ@ºq³6µ±p»¼É ³6¹ë>=onÞ=sr6ì¸ìÞ=&qmî¹ÃÊÉT²B±p²´I±ÍÑÅmµ´q°K·±_ÇÅ!É6Åq°¹³ É6Êr±»¸ºm³
ºm³6µ±p»¸É6³6¹F_H=&t Þ=&tvuQnwbÅqÍ±p²³!¹³ ÎiÊ³6°É ³q½ë=&t_Þ=&txuQnîc»¸¹c´q° ³ ÁÀm³@'=µÃ³6¹ÄyÖ³6»±p²³ µ!ë>=&t_Þ=&tvuQnîNÅqµ!ë>=&t_Þ=&tvuQnîN»¸¹
´q°³6ÁÀm³y*ÖzA%³6µÃ±³æSN¬»¼¹´q°´q°É6³ ¹Ã±ÅmµNÅqÍ%ºm³ µÃ±p³	æ5{ ÿ'´q°rÁ µ³6É »¼ÄµÃÅ.É6´q¶¼¶·{È»¼¹N´Á³ ¹É ³6°Á´I°i±gÅqÍ|Nÿ»¸Í´
Ä´I±p²³æ.»¼¹±p¹tÍÑµÃÅmÆ}N±Å~{ìiâ²³¹³±ÅqÍ&Ár³6¹É ³6°Á´q°K±p¹ÅqÍgN»¼¹Á³6°ÅI±p³6Á Ë ·+N´q°ÁÉ Åm°K±T´q»¸°¹iN»¸±p¹Ã³6¶ÍRÖX
\¼éw»¼¹'´V°Åm°.ÿ ³6Æ!Är±_·BÄ´I±²¬ÍÑµÃÅmÆåÅm°r³gºq³6µÃ±³æ¬±pÅ!»¸±¹³ ¶¸ÍRÖ  Àmµ´qÄ²BÇ»¸±²°Å!É ·3É ¶¼³g»¼¹É4´q¶¸¶¼³ Áà´qçpéRé
"\Pç!#"$&%3Ö< ¹Ê Ë ÿ Àmµp´IÄ²ÅqÍ´!Àmµp´qÄr² 6}; ë+Þ-;î»¼¹´!Àmµp´IÄ² 6; ë,+z=Þ-z¼î¹ÊÉT² ±p²´I±+<:0+
´q°Á8-<04-aÖ¬â²»¼¹w»¼¹gÁ³6°rÅq±p³ Á Ë ·)6046VÖâDÇÅºq³6µ±p»¼É ³6¹wÅqÍ'´Àmµ´qÄ²Ð´Iµ³ GI&yéRé »Í´ÉT²´q»¼°
³æ.»¼¹±p¹ Ë ³ ±_Çt³6³ °±p²³ ÆÖX Àqµp´qÄ²a»¼¹%É6Åq°°³6É±p³ Á»¸Í´q°K·VÄ´q»¼µ%ÅqÍºm³ µÃ±p»¸É6³ ¹´qµÃ³É Åm°°³ É ±p³ ÁÖ%â²³pGI&yéRé
GI$&GIyé&>E¬ÅqÍ´Àqµp´qÄ² ´qµÃ³±p²³¬Æ´eær»¸Æ;ÊÆ 'ÑÍÑÅmµÀmµ´qÄ² »¼°É ¶¼Ê¹Ã»¼Åm°&*wÉ6Åm°r°³6É±p³6ÁÌ¹Ê Ë Àqµp´qÄ²r¹aÅqÍ±p²»¸¹
Àmµp´qÄr²Ö
â²³!´q°É6³ ¹Ã±ÅmµNµ³ ¶X´I±»¼Åm°¹Ã²»¼ÄÅm°´Á»¸µ³6É±p³ Á´qÉ ·3É6¶¸»¼É;Àqµp´qÄ² »¸¹N´Ä´qµ±p»¼´q¶@ÅqµÁ³ µ»¼°rÀµ³ ¶X´I±»¼Åm°Åq°±p²³;¹Ã³ ±
ÅqÍºm³ µÃ±p»¸É6³ ¹NÁ³6°ÅI±p³6Á Ë ·)wÖK ±pµÃ³6³;»¸¹´!É6Åm°°r³6É ±³6ÁÀmµ´qÄ²¹ÃÊÉT² ±p²´I±±p²³ µ³;³	æ.»¼¹Ã±¹N´Ê°r»¼ÎiÊ³wºq³6µ±p³æ½
É4´q¶¸¶¼³6Á±²³µÃÅ.ÅI±4½mÇ²»¸ÉT²a²´I¹t°ÅcÍ=´I±²³6µ ½.´I°Á´I°i·ºm³6µ±p³	æÁr» ³6µ³ °K±ÍÑµÃÅmÆ ±²³µÃÅ.ÅI±%»¼¹F±p²r³¹ÃÅm°aÅIÍ³ær´qÉ±p¶·
Åm°³;ºm³ µÃ±³æÖ  ±pµ³ ³ µÅ3Åq±p³ Á »¼°N¬»¼¹Á³6°ÅI±p³6Á Ë ·@~NòÖ ±µ³6³É6Åm°K±T´I»¼°¹°rÅÉ ·3É6¶¸³qÖc¯_°´a±pµÃ³6³q½±²³
¹³ ±ÅqÍ&É ÅmÆaÆ!Åm°a´q°É ³6¹Ã±Åmµ¹ÅqÍ&´q°K·V±_ÇtÅºm³ µÃ±p»¸É6³ ¹=B´q°Á?Å Ë º.»¸ÅmÊ¹Ã¶¸·VÉ6Åq°i±p´q»¼°r¹´I±¶¼³6´q¹Ã±±p²r³#µÅ3Åq±%ºm³ µÃ±³æ
´q°Á»¼¹´±pÅq±p´q¶¼¶·ÅmµÃÁ³6µÃ³6Á¹³±'ÑÇ»±p²µÃ³6¹Ä³6É±±pÅ±²³N´q°rÉ6³6¹±pÅmµµ³6¶¼´I±p»¸Åm°¹Ã²»¼Äs*	Ö"â²³#Æ´æ.»¸Æ;ÊÆá³6¶¸³6Æ!³6°K±
ÅqÍt±²»¼¹#¹³ ±c»¸¹NÉ4´q¶¸¶¼³ Áà±p²³F!pé"!_éEGIpGI"!gTéEGI´q°rÁ»¸¹Á³ °Åq±p³ Á Ë ·=?Öw¯ Í »¸¹N´q°K·¹Ã³ ±gÅqÍ
ºm³6µ±p»¸É6³6¹VÅqÍ´à±µ³6³I½|:y]y Ár³6°Åq±³6¹;±²³Àmµ³6´I±p³ ¹Ã±VÉ ÅmÆaÆ!Åm°Ð´I°É6³ ¹Ã±pÅqµÅqÍ´q¶¼¶%±p²³ºq³6µ±p»¼É ³6¹V»¼°8Öâ²³
Àmµp´qÄr²; ë,Þ.iîN»¸¹cÉ4´q¶¸¶¼³6Á ±²³a³ ÆaÄ.±_· ±pµ³ ³qÖ °ãÊ°rÅmµÁ³ µ³ Áã±pµÃ³6³!»¼¹g´B±µ³ ³!ÍÑÅmµNÇ²»¸ÉT²¿°Å¬ÅmµÁr³6µ»¸°À
Á»¼¹±p»¼°rÉ ±p»¸Åm°»¼¹Æa´qÁ³a´qÆ!Åm°À¬±p²³a¹Åm°¹ÅqÍ´q°K·ºm³6µ±p³	æyÖ EjV ,péTé»¼¹w´àÉ6Åm°r°³6É±p³6ÁÐ¹ÃÊ Ë ÿ Àmµp´qÄr²¿ÅqÍ´
±pµ³ ³qÖ¯ Í¡=à»¼¹´q°K·ºq³6µÃ±³æ¬ÅqÍ±pµÃ³6³<~¢NÞj~=&Q;Èë,+ =&òÞ.- =&îÁ³6°rÅq±p³ ¹'±²³cÆ´æ.»¸Æ;ÊÆ ¹Ê Ë ÿò±pµÃ³6³cÅqÍ£~N
µÅ3Åq±p³ Á »¼°@=DÖ  B GIpéE#»¸¹´Àmµ´qÄ²Ç²Åm¹Ã³É6Åm°r°³6É±p³6ÁÉ6ÅqÆaÄÅm°³ °i±¹N´qµÃ³;±pµ³ ³6¹ Öw¯ Í=»¼¹N´I°i·ºm³ µÃ±p³	æÅqÍ
ð
±pµ³ ³~~¢N½  =&"Ár³6°Åq±³6¹#±²³ B GIpéE|GHGI_éçS=D½@ç=è=é6èÅ Ë ±p´q»¼°r³6ÁÍÑµÃÅmÆ1~=& Ë ·àµÃ³6Æ!Å-º.»¸°ÀV±p²³wµÅ3Åq± =
´q°Á´q¶¼¶±p²³V³ ÁÀm³6¹c»¸°É6»¸Á³6°K±Ç»±p² =DÖAÈÍÑÅmµÃ³6¹Ã±cµÃÅ.ÅI±p³6Á »¸°´ºm³6µ±p³	æ»¼¹#±²3Êr¹gÁr³ ß°³ Á¿´q¹c´¹Ã³ ±cÅqÍ±pµÃ³6³
´q°Á¿´BÀm»ºm³6°ºm³ µÃ±³æ5=D½±²³6µÃ³ ÍÑÅmµÃ³!±²³6µÃ³a»¸¹c°³ ºq³6µ³ ÎiÊ´q¶¼»±_· Ë ³ ±_Çt³6³ °8´B±µ³6³!´q°rÁ¿´ÍÑÅmµ³ ¹Ã±4½³ ºq³6°¿»Í|=
²´q¹Åm°¶·¿Åm°r³¹Åm°yÖÐï.ÊÄrÄÅm¹Ã³±p²´I±~=Ì»¸¹±p²³BÅm°r¶¸· ¹Åm°8ÅqÍ/?½F±p²³ ° Ë ·ÐÁr³ ß°»±p»¸Åm°d~=&; ?´q°Á
 =& ?\òÖB¯_°ã±²³ÍÑÅm¶¸¶¼Å-Ç»¼°À±²³a±³6µÆÍÑÅmµÃ³6¹Ã±wÇ»¼¶¸¶ Ë ³aÊ¹³ Á¿±pÅÁ³ ¹»¸Àm°´I±³´¬ÍÑÅqµ³6¹±4Öâ²³¹³±ÅqÍ
´q¶¼¶&¹ÃÊ Ë ÿ ±µ³ ³6¹´I°ÁÍÑÅmµÃ³6¹±p¹#µÃÅ.ÅI±p³6Á¬»¼°à´Vºq³6µ±p³æàÅqÍ¡N»¼¹Á³6°rÅq±p³ Á Ë ·	ëON.î|; _   =& 7\=
+Z¢N ´q°Á
/ =&g; ~ =&Åmµi =&Q;  =&,biÖFï.ÊÄÄÅm¹Ã³±²´I±`=»¼¹"±²³Åm°¶·;¹Åq°!ÅIÍg?½q±p²r³6° Ë ·;Á³ ß°r»¸±p»¸Åm°~=&; ?\
´q°Á =& Z¢?\òÖ
È¶X´ Ë ³6¶¸³6ÁÀmµp´qÄr²à»¼¹#´Àmµ´qÄ²8ë,+%Þ-î±ÅmÀm³ ±²³6µ'Ç»¸±² ´Æa´qÄÄ»¸°ÀÐÇ²»¼ÉT²´I¹¹Å3É6»¼´I±p³ ¹´¶¼´ Ë ³6¶DÍÑµÅmÆ ´
ß°»¸±³'ÑÅmµ»¼°rß°r»¸±p³y*%¹Ã³ ±ÅqÍ¶¼´ Ë ³ ¶¼¹ ; _+ÞeÞÞ4ììì bi½iÇ»¸±²³4´IÉT²ºm³ µÃ±p³	æ»¸°D+VÖ"¾ã³#´q¹¹ÃÊÆ!³#»¼°!±p²³'¹³ ÎiÊ³6¶
±p²´I±'´;Ár»¼¹Ã±p´q°É ³a»¼¹Á³ ß°r³6Á¬Åm°#Ö!³ °´ Ë ¶¸³6¹Ê¹±pÅÁr³ ß°³g´;Á»¸¹Ã±p´q°É6³ Ë ³ ±_Çt³6³ °´q°K·±_ÇtÅºm³ µÃ±p»¸É6³ ¹ =
´q°Á?ÅqÍ@¶X´ Ë ³6¶¸¶¼³6ÁÀmµp´qÄr²¹ë>=DÞ.?rî:; ë!ë>=î	Þ"ë>?îÃîÖ
 ÎiÊÅq±»¼³ °i±³6Á¿Àqµp´qÄ²$# »¼¹w´õÿ ÊÄ¶¸³àëO6!Þ"% Þ'&î#Ç²³ µ³6 ; ë+Þ-;îN»¼¹g´Ár»¼µ³ É ±³6ÁãÀqµp´qÄ²É4´I¶¼¶¼³ Á±²³
Ea$$&GIwÅqÍ#ã½(% »¼¹t´¹³±ÅqÍ&ºq³6µ±p»¼É ³6¹´I°Á)& »¸¹´w¹Êµ+*Ã³6É ±»¸ºq³Æ´IÄÄ»¼°rÀgÍÑµÃÅmÆ+ ±Å,% ì.Â+Åqµ´q°K·Vºm³ µÃ±³æ
=ã»¸°S+a½y±²³ºm³ µÃ±³æ-&ë=î»¼¹#É4´q¶¸¶¼³6Á¬±p²³@GI$f¼é/. ÅqÍ= ´q°Á µÃ³6É »¼ÄµÃÅ.É6´q¶¼¶·D=ã»¸¹´)GI$&GIyé&ÅqÍ&ë>=î	ì
&10 n ë32KîÁ³ °Åq±p³ ¹±²³'¹³ ±ÅqÍÉ ÅmÆ!ÄÅm°r³6°K±p¹ÅqÍ&´Nºm³ µÃ±³æ42wÅqÍ5% ´q°Á!»¸ÍQ=»¼¹´Nºm³6µ±p³	æÅIÍC+a½76;ë=î%Ár³6°Åq±³6¹
±p²³¹³ ±&10 n ë+&ë>=îÃî%ÅqÍyÉ6ÅmÆ!ÄÅm°³6°K±¹tÅqÍ8&ë>=î	ÖFâ²³#¹Ã»¼÷ ³ÅqÍ56;ë>=î»¼¹%Á³ °Åq±³6Á Ë ·S796ë>=îa7q´q°ÁZRTVU;:ë3#î`;
WYI[y]y^:_&796;ë=îa7 biìâ²³gÍÑÊr°É ±»¼Åm°	&ã»¸°ÁÊÉ ³6¹´VÄ´qµ±p»±p»¼Åq°<6>=ÏÅm° +?6@= ; _A&10 n ë!2Kîa724
$% biìâ²³




J ÊrÅq±p»¸³6°K±p³ ÁÀmµ´qÄ²¹%Ç²Åm¹Ã³¹ÃÊÄÄÅmµÃ±´q°ÁaÎ3ÊrÅq±p»¸³6°K±Àmµp´qÄr²¹´Iµ³±pµ³ ³6¹t´qµ³'É4´I¶¼¶¼³ Á B sGI=çòé&RéOpéTéEÖô&³ ±
# ;áë,6VÞK% Þ'&Dî Ë ³´VÎiÊÅq±»¼³6°K±³6ÁÀmµ´qÄ²BÇ»¸±²à¹ÊrÄÄÅqµÃ±Àmµp´qÄr²@6X;ë+Þ-;îÇ²»¸ÉT²»¼¹³6»±p²³ µ#´±pµÃ³6³gÅmµ
´wÍÑÅmµ³ ¹Ã±6Ö%ôD³±=L
 +a½3±²³6°<#=&yÁ³6°ÅI±p³6¹t±p²³ÎiÊÅI±p»¼³ °K±p³6ÁÀqµp´qÄ² ë,6Z=&ÞK% 9&%ë>=î Þ'&MîÇ²³6µÃ³<6 =&»¸¹
±p²³N¹ÃÊ Ë ÿ ±µ³ ³NÅmµ´ÍÑÅmµÃ³6¹Ã±ÅqÍ¡6 µÅ3Åq±³6Á»¼°=DÞN% 9&ë=î &»¸¹t±²³N¹³±ÅqÍDºm³6µ±p»¸É6³6¹ÅIÍ±²³N¹Ê Ë ÿ ±µ³6³NÅIÍOCë!# î
µÅ3Åq±p³ Áa»¸°&ë=î´I°Á& M »¼¹±p²r³µÃ³6¹Ã±µ»¸É ±p»¸Åm°VÅqÍ8&±pÅ~+ =&òìi¯ ÍC6Z =&»¸¹´c±µ³6³I½(#=&+»¸¹t´cÎiÊÅq±»¼³6°K±³6Á±µ³6³IÖ
P  ® §w¦B­RQ §TS  ¦ «B¦©c¨FªD¨¡ª §&¨£ VUg¨£WX
Y[Z]\ ^	_`ba
â²³#±pµÃ³6³	ÿ ±pÅÿ ±pµÃ³6³'É6ÅmµÃµ³ É ±p»¸Åm°ÄrµÅ Ë ¶¸³6Æ Ó]ÔmÔ6ÕÉ6Åq°¹»¸¹Ã±p¹»¼°!Á³ ±³6µÆ!»¼°r»¼°Àc±p²³Á»¼¹±T´q°rÉ6³ Ë ³ ±_Çt³6³ °±_ÇÅw±pµ³ ³6¹
Æa³6´q¹ÊµÃ³6Á Ë ·±²³#Æ!»¼°»¸Æ;ÊÆ É6Åm¹±ÅIÍ±p²³'¹³ ÎiÊ³6°É ³ÅqÍ&³ Á»¸±ÅmÄ³6µ´I±p»¸Åm°¹%°³ ³6Á³ Á±pÅg±pµp´I°¹ÃÍÑÅmµÃÆáÅm°³±pµÃ³6³
»¼°K±pÅ!±p²³wÅq±p²³ µ6Ö[c´q¹Ã³6ÁÅq°àÁ³ß°»¸±»¼Åm°r¹³ ¹Ã±T´ Ë ¶¼»¸¹²³ Á Ë ·B¾¿´qÀq°³6µ#´q°ÁÂ@»¼¹²r³6µwÓÔ6Õ½â"´Ió#ÓûõIÕ@´q°Á ï3³6¶¼äIÅ-Ç
ÓíðÕ½ýy²´q°rÀÓ]Ôeð.½þIÕDÊ¹³ ¹'±²µ³ ³c³6Á»±ÅmÄ³ µp´I±»¼Åm°r¹F¹ÃÊ Ë ¹Ã±»¸±Êr±p»¸Åm°½Á³ ¶¼³±p»¼Åq°´I°ÁB»¼°¹Ã³6µÃ±»¼Åm°yÖ
d ï.Ê Ë ¹±p»±pÊr±»¼°À!´;ºm³ µÃ±p³	æ=Æ!³4´q°r¹'ÉT²´q°Àm»¸°À±p²³c¶X´ Ë ³ ¶ÅqÍ=e
dgf ³6¶¸³ ±»¼°ÀV´wºq³6µ±p³æ=àÆ!³4´q°r¹Æ´Iä3»¸°À±²³¹Åq°¹ÅqÍC=B±p²³N¹ÃÅm°¹ÅqÍ&±²³Í=´I±p²r³6µÅqÍJ=à´q°ÁµÃ³6Æ!Å-º.»¸°À
=e
d ¯_°¹³ µÃ±»¼°À´!ºm³ µÃ±³æ= Æa³6´q°¹±p²´± = Ë ³6É ÅmÆa³ ¹#´!¹Åm°ÅqÍ%´Vºm³6µ±p³	æ@?¬´q°rÁ´V¹Ê Ë ¹Ã³ ±NÅIÍ¹Åm°r¹ÅqÍ:?
Ë ³ É6ÅmÆ!³N±p²³c¹Ã³ ±'ÅqÍ@¹Åm°¹ÅqÍ¡=8'Ñ»¼°¹Ã³6µ±p»¼Åq°¬»¸¹±p²³cÉ ÅmÆaÄr¶¼³6Æ!³6°K±ÅIÍFÁ³ ¶¼³ ±»¼Åm°&*Ö
õ
¯_°¬ÅqµÁ³ µ±pÅ;ÉT²´qµp´qÉ±p³ µ»¼÷ ³±p²³#³  ³6É ±ÅIÍ´;¹³6ÎiÊ³ °É6³gÅqÍD³ Á»¸±ÅmÄ³ µp´I±»¼Åm°r¹Åm°B´±µ³6³I½â@´IóÓûõIÕ»¸°K±pµÅ3ÁÊÉ ³6Á
´¹Ã±pµÃÊÉ ±Êµ³BÉ6´q¶¼¶¸³6Á éqç<qç E"!gTéF"$$ç FlÖX°	 f
 ÍÑµÃÅmÆ ´à±pµ³ ³n¢N±Å ´à±pµÃ³6³QrI¢{/
»¼¹g´$j"!=çO"!:F"$$çÍÑµÃÅmÆ +gnV¢NF±Å+srI{ ½ Ë ´q¹Ã³6ÁãÅq°±²³V°Åq±»¼Åm°ÅqÍ ,#"Té Ë ³ ±_Çt³6³ °ã¹³ ÎiÊ³6°É ³6¹Ó]Ô6ÕÖ
¯_°i±Ê»¸±»¸ºq³6¶¸·q½´q° f
 »¼¹´;Á³6¹ÃÉ6µ»¸Är±p»¸Åm°ÅqÍ²Å-Ç´;¹³ Î3Êr³6°É ³wÅqÍD³ Á»¸±ÅmÄ³ µp´I±»¼Åm°r¹±pµ´q°¹ÃÍÑÅqµÆ!¹|CnV¢N»¸°K±pÅ
grI{ ½»¼Àq°Åmµ»¸°Àa±²³ÅmµÃÁ³6µ»¸°Ç²»¼ÉT² ±²³;³6Ár»¸±NÅmÄ³6µ´I±p»¸Åm°¹N´Iµ³´qÄrÄ¶¼»¸³6ÁÖcâ²³µÃ³6¶X´±p»¼Åq° Ë ³ ±_Çt³6³6° ³6Á»±
ÅmÄ³ µp´I±»¼Åm°r¹´q°Á f
 ¹»¸¹Æ´IÁ³N³æ.Ä¶¸»¼É6»±»¼°ÓûõIÕ½&Ó  ÕòÖ
 Dé¡CnV¢Ng;áë+gn NòÞ-n Nî"!fQrI{ Q;áë+&rI{ Þ-/rH¢{/îéz!GZOTéTéE#"|%é5"!$% B GIXnVNG<grH¢{/ç E~" E-é G B GI#3épé<$j"qç.EG B'& éwçTéEwë!2rÞ)(ÃîG B +on NC3S+&ra¢{/_è
¾ã³cµ³ É4´q¶¸¶±²´I± CnV¢N&´I°ÁDgrI{ ´qµ³±µ³6³ ¹µ³6¹ÃÄ³ É ±»¸ºm³ ¶¸·µÃÅ.ÅI±p³6ÁB»¸°DN´q°Á{wÖFâ²³c¹p´qÆ!³NÁ³ß°»¸±»¼Åm°»¸¹
Ê¹³ Á±Å¬Ár³ ß°³!´q°* f
 ÍÑµÅqÆ ´ÍÑÅmµÃ³6¹Ã±  `nV¢NF±ÅB´ÍÑÅmµ³ ¹Ã±  ¡rH¢{/òÖwâ²³V¹³ ±cÅIÍ+ f
 ¹gÍÑµÃÅmÆCnVN\@±pÅ
grI{ &»¸¹Á³6°rÅq±p³ Á Ë ·-,/.10 ëON+Þ.{îÖ
ôD³±% Ë ³w´q° f
 ÅqÍ2,/.10ë>NÞ{Nî½ Ë ·¬É6Åq°iºq³6°K±p»¸Åm°»¸°à´q°K·BÄ´I»¼µwë32rÞ3(ÃîÅqÍ4% ½ 2»¼¹É4´I¶¼¶¼³ Áà´I° çF"H3é
ÅqÍ( Ë ·% ´I°ÁBµ³6É »¼ÄµÃÅ.É6´q¶¼¶·5(t»¼¹É6´q¶¼¶¸³6ÁB´q°çF"H3écÅIÍ 2 Ë ·% Ötï.»¼Æ!»¼¶¼´qµ¶·m½i»¸Í 2VÁÅ3³6¹°Åq±'´qÄrÄ³6´qµ»¼°B´
Ä´q»¼µÅIÍ4% ½Çt³g¹p´4·±p²´I±@2%j"IEzgGVçF"H3éÖ
ôD³±= Ë ³w´!ºm³ µÃ±³æÅqÍ:CnV¢N´q°rÁà¶¼³±? Ë ³w´!ºm³ µÃ±³æÅqÍ:Qra{ ½6%S87:9Z'=µÃ³6¹ÃÄÖ;%=<>7?a*Á³6°ÅI±p³6¹±p²³g¹³±ÅqÍ
ºm³6µ±p»¸É6³6¹'ÅqÍnV =&|'=µÃ³6¹ÃÄÖ`grI? *tÇ²»¸ÉT²²´4ºq³´q°B»¸Æ´qÀq³ Ë ·% »¸°DgrI?&´q°ÁDnV =&3






*%b%5 79 ; +gn =&EDF%5 79%=< 7? ; +&ra¢?\EDF%=< 7?
%5 7:G ´q°Á$%=< 7H Ç»¸¶¼¶ Ë ³NÁ³6°rÅq±p³ Á Ë ·%5´q°Á$%=<Ç²³ °à°ÅVÉ Åm°rÍÑÊ¹Ã»¼Åm°B»¼¹ÄÅm¹Ã¹» Ë ¶¼³qÖ
ôD³±JI= Ë ³c±²³cÀmµ³6´I±p³ ¹Ã±'É6ÅqÆaÆ!Åm°B´q°É ³6¹±pÅmµÅqÍ±p²³Nºq³6µÃ±»¼É ³6¹'ÅqÍ¡QrI{ Ç²»¸ÉT²²´-ºq³´I°¬»¸Æ´IÀm³»¼°DCn  =&E
I=D; K<w]ML G 7? _a?fb
ï.»¼Æ!»¼¶¼´qµ¶·m½KÍÑÅmµ´q°K·D?»¸°Dgra{ ½NI?Ár³ ß°³ ¹#´;ºq³6µÃ±³æ»¼°DCn N\ÖOÅq±³c±²´I±Ç²³ °P%5 7G »¼¹³6Æ!Är±_·q½±p²³ °I=à»¼¹°Åq±Ár³ ß°³ ÁÖâ²³gÍÑÊr°É ±»¼Åm°RQITS
Â+ÊrµÃ±p²r³6µÆ!ÅmµÃ³q½qµÃ³6Æa´qµäN±²´I±@»¸ÍUI=V³	ær»¸¹Ã±¹6½VI=V»¸¹"»¼°zgrH¢{/.Ç²»¸¶¼³`=!»¼¹»¼°znVNr´I°Á±p²´I±I =V»¸¹@°ÅI±F°³ É6³6¹Ã¹p´qµÃ»¼¶·
´q°»¸Æ´IÀm³ÅqÍ"´;ºm³6µ±p³	æ¬»¼°DnV =&Ö
â²»¼¹;ÍÑÊ°rÉ ±p»¸Åm°ÐÉ4´I° Ë ³Ê¹Ã³6ÁÐ±pÅ´I¹¹Å3É6»¼´I±p³´Æ´qÄrÄ»¼°ÀXW% nOr!ÍÑµÃÅmÆ :n6ëON.îc±ÅLCrëO{NîcÇ»¸±p²8´I°i·Y% »¼°,.10 ë>N+Þ.{Nî	Ö
[Z\Dé% ép"!P B .GI n¢N G~Qra{  è W% nOrVç E "F"$$ç B .GI :n6ë>N.î G CrëO{î
Es%%j"!^] W%8nOr`_ :n6ëON.îba CrëO{Nî




OÅq±³c±²´I±»¸°B±²»¼¹Ár³ ß°»±p»¸Åm°Ç²³6°I=»¸¹°Åq±'Á³ ß°³6Á½±²³6°B±p²³c»¸Æ´qÀq³ÅqÍ:n =&D»¸¹±p²³c³ ÆaÄr±_·±pµ³ ³qÖ
ï3·3Æa³±pµ»¸É4´q¶¸¶¸·q½e´'Æa´qÄÄ»¸°À W%)rnÉ4´q° Ë ³%Á³ß°³6ÁgÍÑµÅmÆCreëO{î±Å :n6ëON.îÖD¾ø²³6°w°Å'É6Åm°rÍÑÊr¹»¼Åq°g»¸¹DÄÅm¹Ã¹» Ë ¶¼³I½W% nOr!´q°Á W%)rn´qµÃ³¹»¸ÆaÄr¶¸·Á³6°rÅq±p³ Á Ë · W% Ö Â"»¸ÀmÊµ³Ô»¼¶¸¶¼Ê¹±pµ´I±p³ ¹g±²³»¼Æa´qÀm³ Ë · W% ÅqÍ'´à±µ³ ³´q°Á  
	
´ ÍÑÅqµ³6¹±4Ö W% Àm»ºm³6¹!´ ²»¸Àm².ÿ_¶¸³ ºq³6¶»¸°K±p³6µÃÄµ³±T´I±»¼Åm°ÐÅIÍ f
 ¹ Ç²³6µÃ³4´q¹5% ³æ.Äµ³ ¹¹Ã³6¹´ µÃ³6¶X´±p»¼Åq°¹²»¸Ä
Ë ³±_Ç³ ³6°ºm³ µÃ±p»¸É6³ ¹6½/W% ³æ.Äµ³ ¹¹Ã³6¹´wÉ ÅmµµÃ³6¹ÃÄÅm°rÁ»¼°Àwµ³ ¶X´I±»¼Åm°¹Ã²»¼Ä Ë ³ ±_Çt³6³6°±µ³ ³6¹'ÑÅmµ%ÍÑÅmµ³ ¹Ã±p¹.*µÃÅ.Åq±³6Áa»¼°
±p²³ ¹³6¹'ºm³ µÃ±p»¸É6³ ¹6Ö W% ²´I¹±²³NÍÑÅm¶¼¶¸Å-Ç»¼°Àw»¼Æ!ÄÅmµ±T´q°K±ÄrµÅmÄ³6µ±_· 
4FM: W% ç E"! çgpé"IEçF"$$ç "ç=è=é6è B GI~"!&= "!f~?ãç+on¢N" "!f B GI~"!&pnV =&
"!fpn ¢?\ç:n6ëON.î ]
n  =&C0 nV¢?\ W%áën  =&î 0 W%Èë,nV¢?\î
â²³µÃ³6É6»¸ÄµÅ3É4´I¶ÅIÍÄµÃÅmÄÅq¹»¸±»¼Åm°8Ôm½Ç²»¼ÉT² »¼¹c°Åq±g±pµÃÊ³»¸° Àq³6°³ µp´q¶ 'ÑßÀÖ Ôa*½»¼¹N±µÊ³!Ç»¸±p² ´qÁÁr»¸±p»¸Åm°´q¶
´q¹¹ÃÊÆaÄ.±p»¼Åq°¹ '=¹³ ³¹³6É±p»¸Åm°õ.Öñö\*	Ö;W% ³6°´ Ë ¶¼³ ¹Êr¹%±ÅNÇÅmµÃäV´I±±p²r³'Àqµp´qÄ²V¶¸³ ºm³ ¶ò½ç=è=é6èF±pÅc³æ.ÄµÃ³6¹Ã¹±²³'´q¶¼ÀmÅÿ
µ»¸±²Æ ÄµÅmÄ³6µ±p»¸³6¹»¼°a±p³6µÃÆa¹ÅIÍ@µÃ³6¶¼´I±p»¸Åm°¹ Ë ³ ±_Çt³6³ °¬±µ³ ³6¹'=ÅmµtÍÑÅmµ³ ¹Ã±p¹.*½rÇ²r»¼¶¼³±p²³NÅmµÃ»¼Àm»¸°´q¶ÍÑÅmµÃÆ;Ê¶X´±p»¼Åq°
ÅqÍýy²´q°Àû¹c´q¶¸ÀmÅmµ»±p²ÆåÇ´q¹NÄ³6µÍÑÅmµÆ!³6Á´I±±p²³;ºq³6µ±p³æ ¶¼³ ºq³6¶Öwâ²»¸¹#ÍÑÅmµÃÆ;Ê¶X´±p»¼Åq°¬Ç»¸¶¼¶ Ë ³Ê¹Ã³6Á»¼°±²³
¹³6ÎiÊ³ ¶±ÅV³æ3±p³ °Á±²³cÅmµ»¸Àm»¼°´I¶É ÅmÆaÄ´qµ»¸¹Åm°B´q¶¸ÀmÅmµÃ»¸±p²rÆ ±Å!ÎiÊÅI±p»¼³ °K±p³6ÁB±pµÃ³6³ ¹6Ö
Y[Z a^<_`ba
É6É6ÅqµÁ»¸°À±pÅ!±p²³wÁ³ ß°»¸±»¼Åm°¬ÅqÍF±²³w³ ¶¼³ Æa³ °i±p´qµÃ·¬É Åm¹Ã± Ë ³±_Ç³ ³6° ºm³ µÃ±»¼É6³ ¹6½y´aÉ6Åq¹Ã±»¸¹#´I¹¹»¸Àm°³ Á±pÅa³4´qÉT² f
 % ÍÑµÅmÆmCn N&±pÅpgrI{ 3
 ë% î;  ! <#" ]ML ë>=DÞ.?rî
åßµ¹±VÁ»¼¹Ã¹»¼Æ!»¼¶¼´qµ»±_· Æ!³4´q¹ÃÊµ³É6´q° Ë ³Ár³ ß°³ ÁÌ´I¹±p²³Æ!»¼°r»¼Æ;ÊÆÒÉ Åm¹Ã±VÅIÍ#´I°X f
 ÍÑµÃÅmÆ Cn N\t±pÅ
grI{ ÖBÅ-Çt³ ºm³ µ6½±p²»¸¹Á»¸¹¹Ã»¼Æ!»¼¶X´Iµ»¸±_·!ÁÅ3³6¹°Åq±±T´Iäq³;´IÉ6É6ÅqÊ°K±ÅqÍ@ºm³6µ±p»¸É6³6¹Ç²»¼ÉT²²´4ºm³°rÅ»¼Æa´qÀm³I½+´q°Á
±_ÇÅB±pµÃ³6³6¹NÅIÍtÁr» ³6µ³ °K±c¹»¼÷ ³6¹NÉ ÅmÊ¶¼Á±²iÊ¹ Ë ³É Åm°¹Ã»¼Á³ µ³6Á´q¹N¹Ã»¼Æ!»¼¶¼´qµ6ÖâÅB´qÉ É6ÅmÊ°K±NÍÑÅmµ±p²³ ¹³ºm³ µÃ±p»¸É6³ ¹6½
±p²³É Åm¹Ã±ÅqÍD¹³±p¹ %5P#´q°Á %*jàÉ6´q° Ë ³´qÁÁ³ Á±pÅ±²³É6Åq¹Ã±ÅqÍ´I°  f
 ìô&³ ±Ê¹Á³ß°³N´¹·3Æ Ë Åq¶
$°Åq±
»¼°  ´q°Á³æ3±p³ °Á±p²³Á»¸¹Ã±p´q°É6³,B¹Å±²´I± B»¼¹N´Ár»¼¹Ã±p´q°É ³Åeºq³6µ &%d_'$Jbiìâ²³VÉ6Åm¹±cÅqÍ»¼°¹Ã³6µ±p»¼°rÀÅmµ
Á³6¶¸³ ±p»¸°À!´;ºm³6µ±p³	æ=»¼¹Ár³6°Åq±³6Á ë=DÞ($î´q°Á¬»¼¹Á³ß°³6Áà´q¹ ë3ë>=îÞ$î	Ö
â²³wÉ Åm¹Ã±*)oP jë% îÅqÍ"´q° f
 % ÍÑµÅmÆmCn N&±pÅpgrI{ »¼¹±p²iÊ¹Á³ß°³ Á´q¹ 
)oP jë% î;  ëC% î,+  ë %5P6î
+  ë %*j&î
 Á»¸¹¹Ã»¼Æ!»¼¶X´Iµ»¸±_·8Æ!³4´I¹ÊµÃ³ Ë ³ ±_Çt³6³ ° ´8±µ³ ³5Cn N\g´I°Á ´¿±pµÃ³6³SgrI{ cÉ6´q°ø±p²iÊ¹ Ë ³Á³ ß°³6Á´q¹¬±²³
Æa»¸°»¼Æ;ÊrÆ É Åm¹Ã±'ÅqÍ"´q° f
 ÍÑµÃÅmÆ4CnV¢N±ÅpgrI{ 3
- ë>Cn NòÞQra{ Xî`; W/.10L]32546  P( j7" _8)oP( j"ë% îwb




 ¹Äµ³ ¹³ µÃº3»¼°À
¹Ã±pµÃÊÉ ±Êµp´I¶ÄrµÅmÄ³6µ±p»¼³ ¹ÅqÍ±p²³cÆa´qÄÄ³6Á±pµÃ³6³6¹ Ötâ²r³6¹³w´qµÃ³gÉ6´q¶¼¶¸³6ÁºI´q¶¸»¼Á f
 ¹ 
	
:=Dé:n¢N¡;åë,+on NòÞ.-n Nî "!fgrH¢N¡;åë,+sraNòÞ.-/raNî é~!GOTéTéE#"
"ºq´I¶¼»¼Á= ` % B GI Cn ¢N GQra{  ç E"E-é G B GI3épé$j"qç.E G B & éw=çTéEë=DÞ.?rî@
8+gn N\¡35+&rI¢{/
EV"!ç E B ç>%épGIjEO#"qç&>E ]
F ë>=on Þ=sr	î	ÞeëO?\n	Þ.? rTîO
*% _
=on; ?\n H =sr ; ? r 'RÔa*
=on ?\n H =sr  ? r 'ð *
ï.³ ±¹;ÅqÍºI´q¶¸»¼Á= f
 ¹´qµÃ³Á³ °Åq±³6Á Ë ·BëON+Þ.{îÖ ºq´I¶¼»¼Á  f
 Ë ³ ±_Çt³6³ °8±_ÇtÅµÃÅ.Åq±³6ÁÍÑÅmµ³ ¹Ã±p¹  n N
´q°Á- rI¢{/@»¸¹Ár³ ß°³ Á »¼°´¹»¸Æa»¸¶X´qµÆ´q°r°³6µ Ö'â²r³¹³±NÅqÍ f
 ¹#ÍÑµÅmÆ  `nV¢ND±pÅ4 ¡rI{ »¼¹'Á³ °Åq±p³ Á Ë ·
 ë>NÞ{NîÖ
 °r³ ÇÚÁ»¸¹¹Ã»¼Æ!»¼¶X´Iµ»¸±_·Æ!³4´I¹ÊµÃ³ Ë ³ ±_Çt³6³ °Ì±_ÇÅ±pµÃ³6³¬Àmµp´IÄ²¹pn¢N'´q°Á QrI¢{/ É4´q° Ë ³BÁ³ß°³ Á¢´q¹!´q°
ÅmÄr±p»¸Æa»¸÷4´I±»¼Åm°aÄµÅ Ë ¶¼³ Æ
  "!%çf )oP jë% îççp  "sE&%>%j"! % ç E" & "!PçO; B .GI Cn ¢Ng GiQrI¢{/QEV"!=ç E B Iç
GIjE,#"qç&E5 #lZ"!f$ %$Vl ] -ë>CnV¢NÞgrH¢{/f; W/.10L]'&  P j " _8)oP jFëC% îb
ýy²´q°À Ó]Ô4öqÕ´q°rÁ)(N»¸¶¼Ä³6¶¼¶+*q»¼°r³6° ÓÔeù-Õ¹²rÅeÇt³6Á ±p²´±ÍÑÅmµ±_ÇtÅ±µ³6³ ¹6½±p²»¸¹;Á³ ß°»¸±»¼Åm°ÐÅqÍ'ºI´q¶¼»¸Á¿Æa´qÄÄ»¸°À
¶¼³4´IÁ¹N±pÅ¬´q°=O-,"ÿ_É ÅmÆ!Ä¶¼³±p³ÄµÃÅ Ë ¶¼³ ÆÖâ@Å´q¶¼¶¸³ º3»X´±p³w±²»¼¹NÁr»/.!É6Ê¶±_·m½´q°´q¶¸ÀmÅmµ»±p²ÆÚÇ²»¸ÉT² ¹ÃÅm¶¸ºq³6¹c±p²»¸¹
ÄµÅ Ë ¶¼³6Æ»¼°´!ÄÅm¶¸·3°ÅqÆa»¼´q¶±»¼Æ!³N²´q¹ Ë ³ ³6°¬ÄµÅqÄÅm¹Ã³6Á Ë ·Bâ@´IóÓûõIÕ&ÍÑÅmµÅmµÁr³6µ³ Á¬±µ³ ³6¹ Ë ·B»¸°i±µÅ3ÁÊÉ »¼°ÀV´
°³ ÇÉ6Åm°¹±pµ´q»¼°K±Ç²»¸ÉT²BÄµ³ ¹³6µºm³ ¹'±²³NÅmµÁr³6µ6Öâ²r³NÉ6ÅmµÃµ³6¹ÃÄÅq°Á»¼°rÀÁ»¼¹Ã¹»¼Æ!»¼¶¼´qµ»±_·Æ!³4´q¹ÃÊµ³Ç´q¹¹²rÅeÇ°
±pÅ Ë ³´Ár»¼¹Ã±p´q°É ³ÓñõeÕòÖ¯_°É4´q¹Ã³ÅqÍDÊ°ÅqµÁ³ µ³6Á±µ³ ³6¹6½ýy²´q°ÀwÄµÅmÄÅm¹Ã³6ÁÉ6Åq°¹»¸Á³6µÃ»¼°À´°³ Ç É Åm°¹Ã±p´q»¼°K±»¼°
±p²³gÁ³ ß°»¸±»¼Åm°BÅqÍF´VºI´q¶¸»¼Á f
 Ó]Ôeð.½+þÕ Ë ´q¹³ ÁàÅm°´q°¬»¼°»±p»¼´q¶y»¸Á³4´ÄµÃÅmÄÅq¹³6Á Ë ·Bâ"´q°´qä´a´q°rÁâ@´q°´qä´
ÓÔ-úÕÍÑÅqµ'ÅqµÁ³ µ³6Á±pµ³ ³6¹ ±_ÇÅ¹³6Ä´qµp´I±³w¹ÃÊ Ë ÿò±pµ³ ³6¹ÅIÍFÅm°³c±pµÃ³6³w¹²ÅmÊr¶¼Á Ë ³wÆ´qÄrÄ³ ÁÅm°K±Åa±_ÇtÅ¹³ Ä´qµ´I±p³
¹Ê Ë ÿò±pµÃ³6³6¹aÅqÍ#±²³¬Åq±p²³ µ!±µ³ ³qÖÏýy²´q°À³æ3±p³ °Á³6Á¢±²»¼¹V»¸Á³4´ ÍÑµÅmÆ ÅmµÁ³ µ³ Á ±pÅÊ°ÅqµÁ³ µ³6Á ±pµ³ ³6¹a´q°Á
ÉT²´q°Àm³ Á±²³cÁ³ ß°r»¸±p»¸Åm°ÅqÍ"´VºI´q¶¸»¼Á  f
 ´q¹ÍÑÅm¶¼¶¸Å-Ç¹)0 DéCn ¢N;ë+gn N\Þ-n N\Xî"!fQra¢N;ë+&raN\Þ- raN\XîéZ:!G@OpéTéE#"z" ºq´I¶¼»¼Á	% B .GI Cn N\~ GQrI{ wç E@"5E-éFG B GI#3épé$j"qçE G B& éw=çTéEàë>=DÞ.?rî
 +gn N3 +srI{ <EV"!=ç E B Iç
GIjE,#"qç&E5 #lM"; %$VlZ"!f]
F ë=onÞ=srîÞeë>?npÞ.?!r	î	Þeë32 nTÞ"2yrîO
*% _!=onJ?n21 2 n H =sr£? r31 2yr '=õ*
â²³wÁr»¼¹¹Ã»¼Æ!»¼¶¼´qµ»±_·VÆa³6´q¹ÊµÃ³ Ë ³±_Ç³ ³6°à±_ÇtÅ!Ê°ÅmµÃÁ³6µÃ³6Á±µ³ ³6¹ nVND´q°ÁQrI¢{/&»¼¹Á³ß°³ Á´q¹ 
- ën¢NÞgrI{ Xî ; W/.10L]'&  P j " _8)JP jFëC% îb
ýy²´q°À ¹²Å-Çt³6Á±²´I±±²³ Ár»¼¹¹Ã»¼Æ!»¼¶¼´qµ»±_·8Æa³6´q¹ÊµÃ³- ë>Cn N\ÞQrI¢{/î»¸¹¬´qÉ ±Ê´q¶¼¶·¢´8Á»¸¹Ã±T´I°É6³ ÓûþIÕg´q°Á
ÄµÅmÄÅm¹Ã³6Á´q°à´I¶¼ÀmÅmµÃ»¸±²ÆáÇ»¸±p² Ë ÅmÊ°Ár³6ÁàÉ ÅmÆ!Ä¶¼³	ær»±_·a±Åa¹ÃÅm¶¸ºq³±p²³c°³Ç ÅmÄr±»¼Æ!»¼÷6´I±p»¸Åm°ÄµÃÅ Ë ¶¸³6ÆÚð3Ö
  Z4!%çf )oP jë% îççp  "sE&%>%j"! % ç E" & "!PçO; B .GI Cn ¢Ng GiQrI¢{/QEV"!=ç E B Iç
GIjE,#"qç&E5 #lM"; %$VlZ"!f  65 lqè
ú
Y[Z  7	  
5a ^<_`ba
¯_° ±²»¼¹;¹Ã³6É±p»¼Åq°8Çt³BÉ6Åm°r¹»¼Ár³6µV´ºI´q¶¼»¸ÁY f
 '=´qÉ6É ÅmµÁr»¼°À±ÅÁr³ ß°»±p»¸Åm°¿ö\* % ÍÑµÅmÆ nVN\±pÅ5gra{ ½
Ç²³6µÃ³nVN%´q°Ádgra{ %´qµÃ³ Ë ÅI±p²³6»¸±²³6µc´±µ³6³VÅmµc´ÍÑÅmµÃ³6¹Ã±6Ö;¾ã³V¹Ã²Å-Çá¹³ºm³6µ´q¶%ÄµÅqÄ³ µÃ±p»¸³6¹NÅqÍºI´q¶¼»¸Á f
 ¹±p²´I±g³6°´ Ë ¶¼³!Ê¹g±ÅÁr³6µ»ºm³V±p²³ Ë ´q¹Ã»¼Éa´q¶¼ÀqÅmµ»±p²Æ ÍÑÅmµcÉ6ÅmÆ!Ä´qµÃ»¼°ÀBÊ°rÅmµÁ³ µ³ Áã±pµÃ³6³6¹aÓ]ÔeðÕÊ¹»¸°À
±p²»¸¹'°r³ ÇÍÑÅqµÆ;Ê¶¼´I±p»¸Åm°Ö
	 0:   4 M   W%
Â+Åqµºq´I¶¼»¼Á f
 ¹6½+ÄµÅqÄ³ µÃ±_· ÔgÅqÍ W% É6´q° Ë ³c³æ3±p³ °Á³ Á´q¹ÍÑÅm¶¸¶¼Å-Ç¹
4FM:[Z4!GI<"!& & "!PçO1 % ]
F ënV =&ÞwnV¢?\Xî?
 :n6ëON.î3 :n6ë>Nrî _
n  =&0 n ¢?\ H W%áënV =&î0 W%áën¢?\î
OÅq±³w±p²´I±±²³c±p²µÃ³6³É Åm°¹±pµp´I»¼°K±p¹Ê¹³ Áà±pÅaÁ³ ß°r³wºI´q¶¼»¸Á$ f
 ¹ '=Á³ß°»±p»¼Åq°ö\*´qµÃ³°³ É6³ ¹¹p´IµÃ·¬ÍÑÅmµ'±²³
³6ÎiÊ»¸ºI´q¶¸³6°É ³N±pÅV²Åm¶¸ÁÖ
4FM:
	 % ç Ez" & "!PçO1 B .GI}nVNi GgrH¢{/tç B "!fDGI&vVç B W% EV"!=ç E> éE~GIyé"!fGI&v
GIyépG B >%éE-é & éz"IEE-é=çGIjE ]
ÔmÖ W%áën Nî;(´I°Á	W%áë,gra{ Xî`;( e
ð.Ö W%áën NîI;(´I°Á	W%áë,gra{ Xî;(±p²³ ° 
'=´* W%áën NîO gra{ &´q°Á	W%áëgra{ Xî`; n NEe
' Ë * W%áën Nî; grI¢{/D´q°Á W%áëgrH¢{/îO n NEe
'ÑÉH* W%áën Nî; grI¢{/D´q°Á W%áëgrH¢{/î;(nVNEe
'=Ás* W%áën NîO gra{ &´q°Á	W%áëgra{ Xî? nV¢NÖ
â²»¼¹'ÄµÅqÄÅm¹Ã»¸±»¼Åm°BÉ4´I° Ë ³wÊ¹Ã³6Áà±Åa¹ÃÅm¶¸ºq³wÅqÄr±p»¸Æa»¸÷4´I±»¼Åm°ÄrµÅ Ë ¶¸³6Æ ðµ³ É6ÊµÃ¹»¸ºq³6¶·ãÓûþIÕÖâ²»¸¹»¸¹´IÉT²»¼³ºm³6Á
Ë ·à´qÄÄr¶¼»¼°rÀ!±²³Ár·3°´IÆa»¸ÉwÄµÃÅmÀmµ´qÆaÆ!»¼°rÀ!Ärµ»¼°rÉ6»¼Är¶¼³Z'Té6èvqÖgÓ]ÔeüÕ *½+±pÅ±²³É ÅmÆaÄrÊr±T´I±»¼Åm°¬ÅqÍF±²³ÅqÄr±p»¸Æ´q¶
ºq´I¶¼»¼Á5 f
 Ö3â@Å³æ.Äµ³ ¹¹±²³#µÃ³6É Êµ¹Ã»¸ºm³°´I±Êµ³ÅqÍy±²³#ÅmÄ.±p»¼Æa´q¶¸»¸±_·wÄµ»¸°É6»¸Ä¶¼³I½m±p²³¹³ ±+0 ëON+Þ.{î"É4´q° Ë ³
¹Ä¶¸»¸±»¼°K±Å¹Ê Ë ¹Ã³ ±¹p'ÑßÀmÊµ³wð *´I¹ÍÑÅq¶¼¶¼Å-Ç¹   
ÔmÖ W%áën Nî;(´I°Á	W%áë,gra{ Xî`;( e
d 0 ëON+Þ.{î
# ;6% 
 0 ëON+Þ.{î¡78W% ë,n ¢NXî; V´q°Á W%áëgra{ Xî`;(
ð.Ö W%áën NîI;(´I°Á W%áë,gra{ Xî;(±p²³ °
d 0 ëON+Þ.{î  D;  % 
 0 ëON+Þ.{î¡78W% ë,n ¢NXîO grI¢{/D´q°Á W%áëgrH¢{/î;(nVN 
ü
d 0 ëON+Þ.{î   Z;6% 
 0 ëON+Þ.{î¡7 W% ë,n ¢NXî;(grI{ D´q°rÁ W%Èë,grI¢{/î? nVN 
d 0 ëON+Þ.{î   D;6% 
 0 ëON+Þ.{î¡78W% ë,n ¢NXî;(grI{ D´q°rÁYW%Èë,grI¢{/î`;(n ¢N

d 0 ëON+Þ.{î  Z;  % 
 0 ëON+Þ.{î¡7 W% ë,n ¢NXîO grI¢{/D´q°Á W%áëgrH¢{/îO n N 
â²³6¹Ã³¹Ê Ë ¹³ ±¹ÍÑÅmµÆ ´ Ä´qµ±p»±p»¼Åq° ÅIÍ0 ëON+Þ.{îÖ¢¯_° ±p²³ ¹³Á³ß°»±p»¼Åq°¹6½ 0 ëON+Þ.{Nî;µÃ³6ÄµÃ³6¹³ °K±p¹³ »¸±p²r³6µ
BëON+Þ.{NîÅmµ-ëON+Þ.{îÖNÂÅmµ³ær´qÆ!Ä¶¼³I½ ëON+Þ.{î   »¼¹#±²³¹³±NÅqÍ%ºI´q¶¼»¸Á  f
 ¹ % ÍÑµÅmÆ Cn ¢N@±pÅQrI¢{/
¹ÊÉT²±²´I±W%áën Nî; grI{ +´I°Á*W%áëgrH¢{/î`; CnVN\3e  ë>N+Þ.{Nî
  V»¼¹F±²³¹³ ±tÅqÍºI´q¶¼»¸Á1 f
 ¹ % ÍÑµÅqÆ
 nVN\y±pÅ) ¡ra{ &¹ÃÊÉT²±²´I± W%Èë! nVN\Xî`;  rI¢{/D´q°Á W%áë3 rI¢{/î? `nV¢NÖ
4FM:)0 !GI<"!& & "!PçO1 B GIXnVNG<grI{ "% ç EgçëON+Þ.{Nî




 % ÍÑµÃÅmÆ CnV¢N+±pÅ~Qra{ »¼° BëON+Þ.{î½i»¸ÍëON+Þ.{Nî»¼¹»¼°-% ½U%  _.ëON+Þ.{îwb#»¼¹Á³6°ÅI±p³6Á
Ë · %-ÖÂÊµ±p²³ µÆ!Åmµ³I½"»Í;% »¼¹g»¼° ëON+Þ.{Nî
  ½ %  ë>Cn ¢NXîgrI{ ´q°Á %  ë>QrI¢{/î,CnV¢N´q°Á
±p²³ °´qÉ É6ÅmµÃÁ»¼°À;±Å!±²³cÄµ³º3»¼ÅmÊ¹ÄµÃÅmÄÅm¹»±p»¼Åq°½ %@
 ëON+Þ.{îÖ
4FM:	4!GI "!& & "!PçO  B GI Cn N\£ G Qra¢{/:"T%Nç Eç ëON+Þ.{î  ç B "!fFGI&vç B %
ç E~" & "!PçO1 B .GI  `n N\|G  ¡rI{ ^]




   %ëON+Þ.{î  B²´4ºq³´q°´qÁÁr»¸±p»¸Åm°´q¶µ³ Æ´Iµä´ Ë ¶¸³NÄµÅmÄ³6µ±_·mÖ
4FM:	4!GI@"!&=% ç
ëON+Þ.{î "!f B GI"!& NItEHGI G B N "pE&% %j"!RW%áë>Cn NIt î ;  "
>%épéé/.mç EEZ"ç B +é{M"EHGI G B {Es%>%j"!W%ÈënVNItîz0QrI¢{. èf B GI "!&EHGIN hG B N "ç BW%áë>CnV¢NIh Xî;("!fW%áë>CnV¢NIhXî0 grI{.%éDNIh/; NIt_è
Â+Åqµ´q°K· ` ÍÑµÅqÆ
ëON+Þ.{Nî	½3±²³»¸Æ´qÀq³'ÅIÍ´q°K·a±µ³6³#ÅqÍ  nVNy»¸¹³6»±p²³ µt±²³³6Æ!Är±_·!±pµÃ³6³Åmµt»¼°É ¶¼ÊÁr³6Á
»¼°a´c±µ³6³'ÅqÍ  ¡rI{ Ö"â²»¸¹tÆ!³4´q°r¹%±²´I±%ºm³ µÃ±»¼É6³ ¹tÍÑµÃÅmÆá´N±pµ³ ³/CnVNItÉ6´q°!Åm°¶¸· Ë ³'Æ´IÄÄ³ ÁaÅq°i±Ågºq³6µ±p»¼É ³6¹
ÅqÍFÅm°r³±pµ³ ³zQra{w&´q°Á¬µ³6É »¼ÄµÃÅ.É6´q¶¼¶·mÖ
ëON+Þ.{Nî%±p²iÊ¹'Á³ ß°r³6¹´!Æa´qÄÄ»¸°À Ë ³ ±_Çt³6³6°¬±pµÃ³6³6¹'ÅqÍ1 nVND´q°Á
±pµ³ ³6¹'ÅqÍ1 ¡rI{ ½É4´q¶¸¶¼³ Áµ³6¹±pµÃ»¼É ±³6Á f
 ÓûþIÕÖ
ÈÆ´±pÉT²»¸°ÀÅqÍ´aÀmµp´qÄr² »¼¹´I°i·¹Ê Ë ¹³±cÅqÍ%»¸±¹#³6ÁrÀm³6¹¹ÃÊÉT² ±p²´±°Å±_ÇtÅÆa³ Æ Ë ³6µ¹ÅqÍ±p²r³;¹Ê Ë ¹³ ±g´Iµ³
´qÁ*´qÉ ³6°K±Ó]Ô-þeÕòÖ"¾ ³Á³ ß°³#´ Ë »¸Ä´qµ±p»¸±³Àmµ´qÄ²F6ë>N+Þ.{Nî`; ë+Þ-;î	½iÇ²r³6µ³ + µ³ Äµ³ ¹³ °i±¹ KHLaM`N\(%~KHLIM:¢{/
´q°ÁD- »¼¹ KHLaM`Ns3DKHLIM:¢{/òÖ"â²³¹³±ÅqÍD´I¶¼¶+ÄÅq¹¹» Ë ¶¼³'Æa´I±pÉT²»¸°ÀÅq°±p²»¸¹tÀqµp´qÄ²»¼¹Á³6°ÅI±p³6Á Ë ·ë>N+Þ.{Nî	Ö
	 0 Z -,'     !F[    
,%µÃÅmÄÅm¹»±p»¼Åq°BõVÉ6´q° Ë ³NÁ»¸µ³ É ±p¶·³	ærÄrµ³6¹Ã¹³ Á»¼°±p³ µÆ!¹ÅqÍºq´I¶¼»¼Á f
 ¹#´q°rÁ¬µÃ³ ºq³4´q¶¸¹±²³cÁ» ³6µÃ³6°K±'É4´q¹Ã³6¹
Ê¹³ Á Ë ·ýy²´q°À±Å!³ ¹Ã±p´ Ë ¶¼»¸¹²±p²r³gµÃ³6É ÊµµÃ³6°K±#µÃ³6¶¼´I±p»¸Åm°¹ Ë ³ ±_Çt³6³ °  f
 ¹Ã³ ±¹6Ö
4FM: Dé% é~" & "!PçO1P]
þ
#Kècç B % ç Ecçë>NÞ{Nî>%é% EV"!=ç E> éEGIyé"!fGI&vGIyépG B %é B GI G !£E"IEE-éw=çGIjE ]
  "l*@j{ hI
SKHLIM:¢{/iE&%%j"!2% 




 ëON+Þ.{Nî   l*% 
  ë>NÞ{Nî  Ãél*% ; +è
$3ècç B % ç Ecç ëON+Þ.{Nî "`%é% EV"!=ç E> éEGIyé"!fGI&vDGIyéG B %é B GI G !£Ez"IEE-éwçGIjE ]
  "l*@j{ hI
SKHLIM:¢{/iE&%%j"!2% 
 ëON+Þ.{ h6î    l*@jN h
SKHLaM`NiE&%%j"!4% 
  ë>N hÞ.{î  #l*% 
 
ëON+Þ.{î   l*% ; +è
 ´q¹³ ¹ÔmÖû³´q°rÁÐð.ÖûÁãÁÅ°Åq±´qÄÄ³4´qµg»¼°±p²³!ÅmµÃ»¼Àm»¸°´q¶"ÍÑÅmµÃÆ;Ê¶¼´I±p»¸Åm° ¹»¸°É6³V±p²³·µ³6Ärµ³6¹Ã³6°K±¶¸»¼Æ!»¸±NÉ6´q¹³ ¹6Ö
Å-Ç³ºm³ µ6½y±²³6¹Ã³¶¼»¸Æa»±É4´I¹³6¹'Ç»¼¶¸¶ Ë ³g³æ.Ä¶¸Åm»¸±³6Á¬»¼°B±p²³w³æ3±p³ °¹»¸Åm°àÅqÍ"±p²³w´q¶¼ÀqÅmµ»±p²Æ Á»¼¹ÃÉ6Ê¹Ã¹³6Á »¸°¬±²³
°³æ3±¹³6É±p»¸Åm°Ö
â²³³6ÎiÊ»ºI´q¶¼³ °É6³'ÅqÍ&ÄµÃÅmÄ³6µÃ±»¼³ ¹õw´q°ÁBüc¹²Å-Ç¹±²´I±±p²³Åmµ»¸Àm»¼°´I¶rÍÑÅmµÆÊ¶X´I±»¼Åm°ÅIÍýy²´q°Àjñ¹t´q¶¼ÀqÅmµ»±p²Æ
É4´q° Ë ³³	æ.Äµ³ ¹¹³ Á;»¼°±³6µÃÆa¹&ÅqÍ3±p²r³ÄµÅmÄ³6µ±p»¸³6¹&ÅqÍ W% Ö@â²r³°r³ ÇãÍÑÅqµÆ;Ê¶¼´I±p»¸Åm°#»¸°K±pµÅ3ÁÊÉ ³6Ác»¼°NÄrµÅmÄÅm¹»±p»¸Åm°
õ»¼¹Æ!Åmµ³%É6ÅqÆaÄ´IÉ ±±p²´q°g±p²³ÅmµÃ»¼Àm»¸°´q¶qÍÑÅmµÃÆ;Ê¶¼´I±p»¸Åm°N¹»¸°É6³»¸±ÁÅ3³6¹°³6³ Á±pÅÆ´Iäq³t´Á»¸¹Ã±p»¸°É ±»¼Åm° Ë ³ ±_Çt³6³ °
ÍÑÅmµ³ ¹Ã±p¹´q°Á±µ³6³ ¹'=´q¹»¼°BÄµÃÅmÄ³6µÃ±_·Bü *Ö
Y[Z  
	 Na    
   5a a        a     	   	     5a
â²³´ Ë Å-ºm³cÄµÃÅmÄÅm¹»±p»¼Åq°BüVÅIÍ@ºI´q¶¸»¼Á  f
 ¹'É4´I° Ë ³cÊ¹³ Á¬±Å!É ÅmÆ!ÄÊr±p³cµÃ³6É6Êrµ¹»ºm³ ¶¸·±²³cÉ6Åm¹±ÅIÍF´;ºI´q¶¼»¸Á f
 Ç»¸±²BÆa»¸°»¼Æ;ÊrÆ É Åm¹Ã±6Ö
    # $ " - ë>Cn NòÞQra{ Xî~"!f -ë3 n¢NÞ" ¡rI{ Xî"! épGI$f _éZpé .Eç & év ]
#KècçççO"!Pç EV"!=çGI]
- ë,3Þmî ;  
- ë3 `n ¢NÞmî ; ! P#"]%$'&q)( P+* - ë>Cn N hòÞ.mîÞ - ënVNòÞqî ; - ë3 `n ¢NÞmî
+gëON+Þ($î- ë,3Þ" ¡ra{ Xî; ! j"w],$-&q( j* -ë,.Þ#gra{ hwî	Þ - ëO.ÞQrI¢{/î ; - ë,3Þ" ¡ra{ Xî
+ ë $DÞ.{î
$3ècç E"!gTéé!éTé@,péTéE ]
-ë>Cn ¢NÞQra¢{/î`; W . 0 de f - ë,3ÞQra¢{/î
+ W . 0 j " ]%$'&q)( j.*H_8- ë>Cn NòÞQrI{ hXî0/- ë,3ÞQra¢{ hîb- ë>Cn NòÞqî
+kW/.10P " ],$-&q( P+* _ - ë>CnV¢NIh ÞQra{ Xî0/&- ë>CnVN hòÞqîwb- ë3 `n N\Þ" rI¢{/î +gëON+Þ.{Nî

5iècç E"!gTéé!éTé B GITéEE ]
- ë! n NòÞ" ra{ Xî`; W . 0 degf - ëO.Þ" ra¢{/î
+ W . 0 j".]%$'&q)( j.* _8- ë3 `n N\Þ" rI¢{ hwî0/-ë,.Þ ¡ra{ hXîwb- ë! n NòÞqî
+kW/.10P#"w],$-&q( P+* _ - ë3 `nV¢NIh Þ" ¡rH¢{/î0/&-ë3 nVNIhÞmîb
W/.10 L]   P( j7"_  ëC%îwb
ýy²´q°ÀøÓ]ÔeðÕ#ÆaÅ3Á³6¶¸¹a±²³É6ÅqÆaÄÊ.±T´I±»¼Åm°¢ÅIÍW/.10 L]   P j " _  ë% îwb ´q¹´¿ÄµÅ Ë ¶¼³6Æ ÅqÍgÆ!»¼°»¸Æ;ÊÆÉ6Åq¹Ã±Æ´æ.»¸Æ;ÊÆ Å-Çc½FÇ²»¼ÉT²ÐÆa´q»¸°¶¸· Ár³ ±p³ µÆ!»¼°³ ¹±p²r³Å-ºm³6µ´q¶¼¶É6ÅqÆaÄ¶¸³æ.»¸±_·ÅqÍ±²³ß°´q¶´q¶¸ÀmÅmµÃ»¸±p²rÆÖBâ²³
É6Åm¹±ÅIÍFÅmÄr±»¼Æa´q¶µ³ ±µ»¸É ±p³ Á$ f
 ¹»¸¹¹Ã±pÊrÁ»¼³ Á»¸°¬¹Ã³6É±p»¼Åq°¬örÖñöÖâ²r³wÉ ÅmÆaÄr¶¼³æ.»±_·ÅqÍ@±p²»¸¹´q¶¼ÀqÅmµ»±p²Æ»¼¹ 
ê¢ëw7 Cna7\3 7 gr!738ë>RTVUënî
+ RTVUëgr	îÃî3 U r ë>RTVUënî
+ RTVUëgr	îÃîî
  ® §w¦B­RQ §TS  ¦ !«©g§D®¦§Cª §&¨£  
 @Z]\  ^<_`ba
ôD³±Ê¹É Åm°¹»¸Á³6µw±_ÇÅ ÎiÊÅq±»¼³ °i±³6ÁÐ±pµÃ³6³ ¹ 6pn; ë>CnÞK%nTÞ'&onîw´q°rÁ 6zrZ; ëgr-Þ"%Sr4Þ/&sr	îw¹ÊrÉT²8±²´I±;±²³
µÅ3Åq±p¹ÅqÍ¡n´q°Ágr#´qµ³cµÃ³6¹Ä³6É±p»ºm³6¶·N´q°Á{'=»Í"°rÅaÉ Åm°rÍÑÊ¹Ã»¼Åm°¬»¼¹ÄÅm¹¹Ã» Ë ¶¸³q½N&on´q°Á<&sr´qµÃ³cÁ³6°ÅI±p³6Á
Ë · &*ÖôD³± % Ë ³V´q°= f
 ÍÑµÅmÆn¢NF±ÅgrI{ Ö % »¼°rÁÊÉ6³ ¹g´q°* f
 ÍÑµÃÅmÆ
±µ³ ³ CëO6pnî±pÅ±pµÃ³6³
CëO6zrî	½É4´I¶¼¶¼³ ÁS>%é B &GI=çòé&à½Á³ °Åq±p³ Á Ë · C;ëC%î½É6ÅqÆaÄÅm¹³ ÁÅIÍ"Ä´I»¼µ¹ÅqÍ@ºq³6µ±p»¼É ³6¹'»¼°	%dn3%Sr
´q°Á¬Á³ ß°r³6Á´I¹
ë!+Þ îO
 C;ë% î H @&ë32.Þ)(ÃîO
*% ¹ÃÊÉT²±²´I±	 &%ë32Kî; &%ë(Ãî ; 
¯_°¬±²³NÍÑÅm¶¼¶¸ÅeÇ»¸°À½5C;ëC% îÇ»¼¶¸¶ Ë ³gÁr³6°Åq±³6Á Ë ·¬Û Ö
ôD³±= Ë ³´cºm³ µÃ±p³	æaÅqÍoCnV¢N£'=µÃ³6¹ÄyÖÅqÍoQra¢{/*	½C;ë%5îÁ³6°ÅI±p³6¹t±p²³'¹³±ÅqÍºq³6µ±p»¼É ³6¹tÅqÍ&ÎiÊÅq±»¼³6°K±tÀmµp´IÄ²¹
CëO6pnV =&XîÅqµz'=µ³ ¹ÄÖÅqÍ C;ë,6<ra¢?\Xî*tÇ²»¸ÉT²²´4ºq³´q°B»¸Æ´qÀq³ Ë · Cë% î 
Cë%5Iî;2_A&ë!2Kîa72,
*%5 b
¯ ±¹²rÅmÊ¶¼Á Ë ³'°Åq±³6Á±²´I±t»¸ÍT% Á³6°rÅq±p³ ¹´gºI´q¶¸»¼Á5 f
 ÍÑµÅqÆ nVN±ÅQra{ ½C;ëC%î»¼¹°Åq±t°³ É6³6¹Ã¹p´qµÃ»¼¶·
´VºI´q¶¸»¼Á  f
 ÍÑµÅmÆ ±pµ³ ³CëO6pnî±ÅV±µ³ ³ C;ëO6zrî'Ñ¹³6³cßÀmÊrµ³cõ*	Ö  
	
:    U M X     Dé6pn N; ë>Cn	ÞK%dnÞ'&onÃî5"!f)6<rI¢{/Z;
ë>Qr-ÞK%Sr6Þ'&srî<é:!G B &GIçòé&_éFOpéTéE#"i"ºI´q¶¼»¸Á f
 % B .GI 6n N Gz6<ra{ %ç E<" & "!PçO  ` B .GI
nVNG<grH¢{/iE&%>%j"! C;ëC% îgç E"! EHGZ" & "!PçO1 B .GIC;ë,6nîzG CëO6zrî è
â²³¹Ã³ ±VÅqÍ'ºI´q¶¼»¸Á¿Æa´qÄÄ»¸°Àm¹ÍÑµÃÅmÆ CnV9&%ëON.î ±Å gra &ë>{Nî »¼¹;Á³ °Åq±³6Á Ë · BëG&ë>Nrî	Þ'&ë>{Nîî	Öãâ²iÊ¹ Ë ·
Á³ ß°r»¸±p»¸Åm°% »¸¹´;ºq´I¶¼»¼Á f
 ÍÑµÅqÆ6pn¢N±ÅZ6<rI{ &»ÍR½´q°Á¬Åm°¶·»ÍR½U% »¼¹»¼° Bë>NÞ{Nî´q°rÁDC;ë% î»¸¹
»¼° BëG&ë>N.îÞ'&ë>{NîÃîÖFâ²³c¹Ã³ ±'ÅqÍºq´I¶¼»¼Á f
 ¹'ÍÑµÃÅmÆ16nV¢N±ÅF6zrI{ &»¸¹Á³6°rÅq±p³ Á Ë ·ëON+Þ.{îÖ
ï.»¼Æ!»¼¶¼´qµ¶·!±ÅÊ°rÅmµÁ³ µ³ Áà±pµÃ³6³gÉ6ÅmÆ!Ä´qµÃ»¼¹Åq°½Ç³w°³6³ Áà±pÅaÉ6Åm°r¹»¼Ár³6µ´!¹Ã³ ±ÅIÍ"ºI´q¶¼»¸Á f
 ¹ Ë ³ ±_Çt³6³6°±²³
Î3ÊrÅq±p»¸³6°K±p³ Á±µ³6³ ¹z6pnVN%´q°Á56<ra¢{/»¼° Ç²»¸ÉT²SN´q°ÁS{áÁÅB°ÅI±c²´4ºm³!´q°K· »¼Æa´qÀm³ Ë ·à±p²³1 f
 ½%ç=è=é6è f
 ¹ Ë ³ ±_Çt³6³ °ÍÑÅmµÃ³6¹Ã±¹[ nVN\&´q°Á ¡rI{ Öâ²»¼¹¹Ã³ ±'Ç»¼¶¼¶ Ë ³cÁ³ °Åq±³6Á Ë · ëON+Þ.{NîK ë>NÞ{Nî`;ë>N+Þ.{Nî ë>NÞ{Nî
 Á»¼¹Ã¹»¸Æa»¸¶X´qµÃ»¸±_·;Æ!³4´I¹ÊµÃ³ Ë ³±_Ç³ ³6°BÎiÊÅq±»¼³6°K±³6Á±pµÃ³6³6¹»¼¹t±²³6°Ár³ ß°³ Á Ë ·a±p²³ÍÑÅm¶¼¶¸ÅeÇ»¸°ÀgÅmÄr±p»¸Æa»¸÷4´I±»¼Åm°
ÄµÅ Ë ¶¼³6Æ¬Ö
Ô
  	4!%çfqç )oP jë% îççp "E&% >%j"!% ç E@" & "!PçO= ` B .GI6nV¢N G@6<rI¢{/
EV"!ç E B çD3é>ççGI ] - ëO6pn NòÞ.6zra{ Xî`; W/.10L]  P j " _ )oP( jFëC%îwb
     - ç Ez"Dqç E "!gTé6è
 @Z 7	  
5a ^<_`ba
É6É6ÅqµÁ»¸°À±pÅc±p²r³#ÄµÃÅmÄ³ µÃ±»¼³6¹Á³ ¹É6µÃ» Ë ³6Á»¸°a¹Ã³6É±p»¼Åq°õrÖûö½i±p²³'³ .!É6»¸³6°K±É ÅmÆ!ÄÊr±T´±p»¼Åq°aÅqÍ´wÁ»¸¹Ã±p´q°É6³ Ë ³ÿ
±_Ç³ ³6°Ê°ÅqµÁ³ µ³6Áa±pµ³ ³6¹tµ³6¶¸»¼³ ¹Åq°a±p²r³ÄÅm¹¹Ã» Ë »¸¶¼»±_·±pÅw´qÄÄr¶¸·±p²r³Ár·3°´IÆa»¸É'ÄrµÅmÀmµ´qÆ!Æa»¸°ÀNÄµ»¸°É6»¸Ä¶¼³Êr¹ÿ
»¼°ÀµÃ³6É6Êrµ¹»ºm³%µ³ ¶X´I±»¼Åm°r¹ Ë ³ ±_Çt³6³6°g±p²³¹Ã³ ±ÅqÍ  f
 ¹ BëON+Þ.{î´q°rÁw´I°ÁN±p²³¹Ã³ ±p¹`_ ë>N+Þ.{ h4î	Þ ë>NIt_Þ{NîÞ ëONat Þ{ h4î	Þ  ë>N+Þ
Ç²³6µÃ³zNat´q°Á{ hN´Iµ³Nµ³ ¹Ä³6É±p»¸ºq³6¶·¹Åm°r¹ÅqÍN´q°Á{wÖF¯_°¬´V¹Ã»¼Æ!»¼¶¼´qµÍ=´q¹²»¸Åm°½3Ç³NÇ»¼¹Ã²±pÅÁ³±p³6µÃÆa»¸°³N´
µ³6É Êµ¹Ã»¸ºq³³	ærÄrµ³6¹Ã¹»¸Åm° Ë ³ ±_Çt³6³ °a±p²r³'¹Ã³ ± ëON+Þ.{îF´q°ÁD_ ëON+Þ.{ h6îÞ ëONat Þ.{îÞ ë>NItÞ.{ h6îÞ  ë>NÞ{Nîwb'ÅqÍºI´q¶¼»¸Á f
 ¹#Åm°¬ÎiÊÅq±»¼³6°K±³6Á±µ³ ³6¹Ç²r»¼ÉT²BÇ»¼¶¼¶y³6°´ Ë ¶¼³cÊ¹±pÅ!¹Åm¶ºm³g³ .!É6»¸³6°K±p¶·±p²³gÅmÄr±»¼Æ!»¼÷6´I±p»¸Åm°ÄµÃÅ Ë ¶¸³6ÆÚõ
Ê¹»¸°À´Ár·3°´IÆa»¸ÉNÄµÅmÀqµp´qÆ!Æa»¸°ÀIÿ Ë ´q¹³ Á´q¶¸ÀmÅmµ»±p²Æ¬Ö  
¯_°±p²³¹³6ÎiÊ³ ¶ò½rÇt³#Ç»¸¶¼¶+¹²Å-Çø±p²´I±¹ÃÊÉT²Bµ³6É Êµ¹Ã»¸ºq³³æ.ÄµÃ³6¹¹Ã»¼Åm°r¹É4´q° Ë ³Å Ë ±T´q»¸°³6Á Ë ·aÁ³ß°»¼°rÀ´q°´qÁr³ÿ
Î3Ê´I±p³%Ä´qµ±p»±p»¼Åq°ÅqÍ ëON+Þ.{îì6â²r»¼¹&Ä´qµ±p»±p»¼Åq°»¼¹ Ë ´q¹³ ÁwÅm°g´±_ÇtÅ¶¸³ ºq³6¶K¹ÉT²r³6Æ!³tÂ@»¼ÀmÊµÃ³"öND´ßµÃ¹Ã±DÄ´IµÃ±p»±p»¸Åm°
ÅqÍ ëON+Þ.{î»¼¹Æa´qÁ³q½ Ë ´I¹³6ÁÅm°±²³gÄ´qµÃ±»¸±»¼Åm°°r»¼°À;ÅIÍ BëON+Þ.{î»¼°K±pÅ!¹Ê Ë ¹³±p¹ ë>N+Þ.{Nî
  @ÞBëON+Þ.{î  DÞ
BëON+Þ.{Nî   Þ ëON+Þ.{î   ; ëG&%ëON.îÞ'&%ëO{NîÃîg´I°ÁëON+Þ.{î
# '=Â"»¼ÀmÊrµ³örÖ¸Ôa*Ke2Bë>N+Þ.{Nî # »¼¹°Åq±µÃ³6ÄµÃ³ÿ
¹³6°K±³6ÁàÅq°B±²³ßÀmÊrµ³H*	Ö OÅq±³±p²´I±6½´q¹³	ærÄr¶X´q»¸°³6ÁB»¼°±²³NÄµÃ³ º3»¼ÅmÊr¹¹³6É±p»¸Åm°½ ëG&ë>Nrî	Þ'&ë>{Nîî»¼¹ÍÑÊrµÃ±p²r³6µ
Á³6É ÅmÆaÄÅm¹Ã³6Á »¼°K±pÅ ëON+Þ.{î   D½3ëON+Þ.{î  D½ ëON+Þ.{Nî   ½ ëON+Þ.{Nî    ´q°Á ëON+Þ.{î
# S'=Â"»¼ÀmÊrµ³6örÖð e
 ë>NÞ{Nî
# »¼¹°Åq±NµÃ³6ÄµÃ³6¹³ °K±p³6ÁÅm°±²³ßÀmÊrµ³H*	ÖNâ²³6°y½D´I±c´¹Ã³6É6Åq°Á¶¼³ ºq³6¶½³4´qÉT² ¹Ã³ ±cÅqÍ±²³;µÃ³6¹Êr¶¸±p»¸°À
Ä´qµÃ±»¸±»¼Åm°w»¼¹F»±p¹³ ¶¸Í+Á³ É6ÅmÆ!ÄÅm¹³ Á!»¸°K±pÅN´Ä´IµÃ±p»±p»¸Åm° Ë ´I¹³6ÁVÅm°VÉ Åm°rßÀmÊrµp´I±»¼Åm°¹@ÅqÍ+ºI´q¶¼»¸Á  f
 Åm°ÎiÊÅq±p»¸³6°K±
Àmµp´qÄr²¹6½%ç=è=é6è!Ä´qµÃ±»¸±p»¸Åm°¹ÅIÍ ë+&ëON.î	Þ'&ëO{îî#´I°Á ëG&%ëON.îÞ'&%ëO{NîÃîÖ ´IÉT² ¹Ã³ ±g»¼¹NÁ³ É6ÅmÆ!ÄÅm¹³ Á »¸°i±Åßºm³
°³ Ç ¹ÃÊ Ë ÿ ¹³ ±¹Ár³6Ä³6°Á»¸°À!Åm°±p²³c»¼Æa´qÀm³#ÅqÍ¡Cn  &ëON.î´q°ÁDgrI &ë>{Nî  Ë · IÛ '=Â"»¼ÀqÊµ³NöÖñõ*K
d ´( IÛ¿ënV &ëON.îî? QrI9&%ëO{NîD´q°Á IÛÐëgrH9&ë>{Nîî`; Cn  &ëON.îEe
d Ë  IÛ¿ënV &ëON.îî`; Qra &ëO{î D´I°Á IÛ¿ë>Qra9&%ëO{Nîî? CnV &ëON.î 3e
d É  IÛÐën  &ë>Nrîî`; grI &ëO{î D´I°Á IÛÐë>Qra &ëO{î Xî`; n9&ë>N.î 3e
d Á  IÛ¿ënV &ëON.îî? QrI9&%ëO{NîD´q°Á IÛ¿ëgrI &ë>{Nî Xî? Cn 9&%ëON.î Ö
OÅq±³±p²´±±p²³É4´q¹Ã³;É6ÅmµÃµ³ ¹ÄÅm°Á»¸°À±pÅ IÛ¿ë>Cn 9&%ëON.î Xî ; ´q°rÁ IÛÐë>Qra &ëO{î Xî ; »¼¹°Åq±NµÃ³6ÄµÃ³6¹Ã³6°K±p³ Á
Åm°¬±²³NßÀmÊµÃ³qÖ
Â"»¼°´I¶¼¶¸·q½m±p²³#¹Ê Ë ÿ ¹³±p¹É ÅmµµÃ³6¹ÄÅm°Ár»¼°À±Å;É4´I¹³ÁS'Ñ¶X´ Ë ³6¶¸¶¼³ Á4Åm°Â@»¼ÀmÊµÃ³örÖíõ*%´qµÃ³ÍÑÊµ±p²³ µÁ³6É ÅmÆ!ÄÅm¹Ã³6Á
»¼°K±pÅßºq³w°³Ç ¹ÃÊ Ë ÿ_¹Ã³ ±¹#Á³ Ä³ °Á»¼°rÀ!Åq°¬±²³c»¼Æa´qÀm³#ÅIÍ  `nV9&ë>N.î D´q°rÁ  ra9&%ëO{Nî Ë · IÛ 'Â"»¸ÀmÊµ³#öÖñö* 
d ³  IÛÐë! n  &ëON.îî? ¡rH9&ë>{NîD´q°Á IÛ¿ë! ¡rI &ëO{î Xî`; nV &ë>NrîEe
d Í  IÛ¿ë3 `nV9&%ëON.î Xî`; rI9&ë>{NîD´q°Á IÛ¿ë! ¡rI &ëO{î Xî? n  &ëON.îEe
d ÀN IÛ¿ë! nV &ëON.î Xî`; rI9&%ëO{NîD´q°Á IÛ¿ë! ¡rI &ëO{î Xî`; `nV9&ë>N.î 3e
d ²  IÛ¿ë! nV &ëON.î Xî? ¡rI &ë>{Nî &´q°Á IÛ¿ë3 rI9&%ëO{Nîî? `n  &ëON.î Ö
ÔmÔ
OÅq±³±p²´±±²³;É4´I¹³;É ÅmµµÃ³6¹ÄÅm°Ár»¼°À!±pÅ IÛãë3 nV &ë>Nrîî;X´I°Á IÛÐë! ¡ra &ëO{î Xî ;!»¼¹°Åq±µÃ³6ÄµÃ³6¹Ã³6°K±p³ Á
Åm°¬±²³NßÀmÊµÃ³qÖ
³6°rÉ6³;±p²r³É6ÅmÆ Ë »¼°´I±Åmµ»¸É6¹'ÅqÍ±p²r³;Á» ³6µÃ³6°K±NÉ Åm°rßÀmÊrµp´I±»¼Åm°¹ÅqÍ»¼°K±p³ µ³ ¹Ã±NÅqÍºI´q¶¸»¼Á$ f
 ¹ Ë ÅI±p²´I±#Æa»]ÿ
É6µÅq¹É6ÅqÄ»¼É¶¸³ ºm³ ¶ '±pµ³ ³;¶¼³ºm³ ¶*#´q°rÁ´I±NÆa´qÉ6µÃÅm¹É ÅmÄ»¼Éw¶¼³ºm³6¶'=ÎiÊÅq±»¼³ °i±#±pµ³ ³¶¼³ºm³6¶ *'µÃ³6¹Êr¶¸±p¹#»¼°´Ä´IµÃ±p»±p»¸Åm°
ÅqÍ ëON+Þ.{î»¸°K±pÅù3Ô#¹Ê Ë ÿ_¹Ã³ ±p¹ Ö%â@Å;³ ¹Ã±p´ Ë ¶¼»¸¹²aµ³6É Êµ¹Ã»¸ºq³µ³ ¶X´I±»¼Åm°¹ Ë ³ ±_Çt³6³6°±²³6¹Ã³¹Ê Ë ÿ_¹Ã³ ±p¹ ½rÇt³¹Ã±ÊÁr·a»¼°
±p²³c°³	æ.±¹³ É ±»¼Åm°±p²r³6»¼µÄrµÅmÄ³6µ±p»¼³ ¹
0  Z	:   4 M   IÛ
¯_°±p²³'ÍÑÅm¶¼¶¸ÅeÇ»¸°À½K»Í&°Å;É Åm°rÍÑÊ¹Ã»¼Åm°a»¼¹ÄÅm¹Ã¹» Ë ¶¼³q½ ëON+Þ.{î´I°Á ëON+Þ.{î´qµ³ Ë Åq±²Á³ °Åq±p³ Á Ë ·R0 ë>NÞ{NîÖ
¯ Í1% Ë ³ ¶¼Åm°Àq¹±pÅ0 ëON+Þ.{Nî	½#Û ; C;ëC%î»¸¹B´8ºI´q¶¸»¼Á  f
 ÍÑµÅmÆ n 9&%ëON.î ±Å grI9&ë>{NîòÖáâ²³ °½
´qÉ6É ÅmµÁ»¸°À±pÅÄµÃÅmÄÅm¹»±p»¼Åq°õr½N% Ë ³6¶¼Åq°Àm¹±pÅÅq°³c´q°ÁBÅm°¶·Åq°³NÅqÍ±p²³ÍÑÅm¶¸¶¼Å-Ç»¼°rÀ¹³±p¹ ½Á³6Ä³6°Ár»¼°ÀVÅm°
±p²³cµ³ ¹Ä³6É±p»¸ºq³w»¸Æ´IÀm³6¹ÅqÍ:n  &ëON.îD´q°Á@gra &ëO{î  Ë · IÛ$
d g0 ë>N+Þ.{Nî    ; _ % 
$0 ëON+Þ.{Nî¡7åÛR
ëG&ë>N.îÞ'&ë>{NîÃî  Jb »¸¹±p²³ ¹Ã³ ±BÅqÍcºI´q¶¸»¼Á  f
 ¹¬ÅqÍ0 ëON+Þ.{î¹ÃÊÉT²±p²´I±C;ë% î'»¸¹»¸°ë+&ëON.îÞ/&ëO{îî  D½+±p²»¸¹Æ!³4´q°r¹'±²´I±nV9&ë>N.î ²´q¹#´q°à»¸Æ´qÀq³
»¼°É ¶¼ÊÁr³6ÁB»¼°grI &ëO{î D´q°rÁB±²³c»¼Æa´qÀm³ÅIÍ`gra &ë>{Nî »¼¹/nV &ëON.î 3
ï.»¼Æ!»¼¶¼´qµ¶·
d g0 ë>N+Þ.{Nî    ;_% 
 0 ë>NÞ{Nî¡7ÚÛ 
 Bë+&ëON.î	Þ'&ëO{îî
  gb e
d g0 ë>N+Þ.{Nî    ;_% 
 0 ë>NÞ{Nî¡7ÚÛ 
 Bë+&ëON.î	Þ'&ëO{îî
  Cb e
d g0 ë>N+Þ.{Nî    ;_% 
 0 ë>NÞ{Nî¡7ÚÛ 
 Bë+&ëON.î	Þ'&ëO{îî   gb e
d g0 ë>N+Þ.{Nî #  ;_% 
 0 ë>NÞ{Nî¡7ÚÛ 
 Bë+&ëON.î	Þ'&ëO{îî # biÖ
Û  _.ëG&ë>N.îÞ'&ë>{NîÃîwbg»¼¹Á³ °Åq±p³ Á Ë ·¬Û 4Ö+OÅq±³g²r³6µ³c±p²´I±´IÉ6É6ÅqµÁ»¸°À±pÅ!ÄµÅmÄÅm¹Ã»¸±p»¸Åm°Bö½ÍÑÅmµ'´q°K·ºI´q¶¼»¸Á f
 Û ÍÑµÃÅmÆ CnV &ëON.î ±ÅQra &ëO{î ½"Û»¸¹g»¸° ëG&ë>Nrî	Þ'&ë>{Nîî
  ¿»¸Í´q°ÁÅm°¶· »¸ÍëG&ë>N.îÞ'&ë>{NîÃî 
ÏÛ
´q°Á¿»ÍÛ  »¸¹´BºI´q¶¼»¸Á  f
 »¸° ëG&ë>N.îÞ'&ë>{NîÃîÖ¬ï.»¸Æa»¸¶X´qµÃ¶¸·Û »¸¹w»¸° BëG&%ëON.îÞ'&%ëO{NîÃî  ½F»Í´q°ÁãÅm°¶¸·
»¸ÍÛ ;Û  »¼¹w´BºI´q¶¸»¼Á  f
 »¼°  ë+&ëON.î	Þ'&ëO{îî	Öâ²³ µ³ ÍÑÅqµ³q½±pÅ³æ.Äµ³ ¹¹;µÃ³6É Êµ¹Ã»¸ºm³µ³6¶¼´I±p»¸Åm°¹ Ë ´I¹³6Á
Åm°¹³±p¹ BëG&%ëON.îÞ'&%ëO{NîÃî   ¬´q°ÁBë+&ëON.îÞ/&ëO{îî  ½rÇt³°³ ³6Á±pÅÉ Åm°¹Ã»¼Á³ µÄ´qµ±p»¸±»¼Åm°r¹tÅqÍ| 0 ëON+Þ.{î    
´q°Ádg0 ë>NÞ{Nî     Ë ´I¹³6Á¬µ³ ¹Ä³6É±p»¸ºq³6¶·Åm°±p²³cÆ!³6Æ Ë ³6µÃ¹²»¸ÄBÅqÍ@Û ÅmµÛÒ»¼°±p²r³gÁr» ³6µ³ °K±¹Ê Ë ¹Ã³ ±¹#ÅqÍ
 ë+&ëON.îÞ/&ëO{îî 
d  g0 ë>N+Þ.{Nî       ;  % 
  0 ëON+Þ.{î     7
Û  
  ë+&ëON.î	Þ'&ëO{îî     e
d   g0 ë>N+Þ.{Nî        ;  % 
  0 ëON+Þ.{î     7
Û  
  ë+&ëON.î	Þ'&ëO{îî     e
OÅq±³±p²´±»¼°¬±p²³É4´q¹Ã³;ÅqÍ  0 ëON+Þ.{Nî    ½Û ; Û Öcï.³±p¹   g0 ë>NÞ{Nî        ½    0 ëON+Þ.{î        ½
  g0 ë>NÞ{Nî        ½    0 ë>N+Þ.{Nî    #  ½    0 ëON+Þ.{î        ½    0 ëON+Þ.{î        ½   g0 ë>N+Þ.{Nî      
´q°Á    0 ëON+Þ.{î      #  ´qµ³Á³ ß°³6Á¹Ã»¼Æ!»¼¶X´Iµ¶¸·qÖDâ²³#Á»  y³ µ³ °i±t±_·3Ä³ ¹ÅqÍ/ f
 ¹É ÅmµµÃ³6¹ÃÄÅm°rÁ»¼°Àg±pÅ±²³
Ä´qµÃ±»¸±»¼Åm°ÅqÍ 0 ëON+Þ.{Nî    ´qµ³cµ³ Äµ³ ¹³ °i±³6ÁÀqµp´qÄ²r»¼É4´I¶¼¶¸·!»¸°BßÀmÊµ³wù.Ö   	
Ôeð
â@Ågß°ÁµÃ³6É Êµ¹Ã»¸ºm³µ³ ¶X´I±»¼Åm°¹ Ë ³±_Ç³ ³6°±p²r³6¹³¹³±p¹%ÍÑÅmµ´gÄ´I»¼µÅqÍºm³6µ±p»¸É6³6¹ëON+Þ.{î½mÇt³°³ ³6Á±Åw¹±pÊÁ.·a²rÅeÇ
¹ÊÉT²¿¹Ã³ ±¹É4´I° Ë ³aÉ ÅmÆaÄrÊr±p³ Á ÍÑµÅqÆ ¹»¸Æa»¸¶X´qµ¹³ ±¹;´q¹Ã¹Å3É6»¼´I±p³ ÁÇ»±p²±p²³!Á³6É ³6°Á´q°K±p¹;ÅqÍN´q°Á5{Öaâ@Å
É6ÅmÆ!ÄÊr±³wµÃ³6É6Êrµ¹»ºm³ ¶¸·$% »¸°0 ë>NÞ{NîtÍÑµÅqÆ %5tX¹»¼°0 ë>=&t Þ.? tXî½Ç²³ µ³=&t"´q°Á? t"´qµÃ³gÁr³6¹É ³6°Á´q°K±p¹NÅqÍ
N´I°Á{ µÃ³6¹ÃÄ³ É ±p»ºm³ ¶¸·m½Ç³;°r³6³6Á±Å¹Ã±ÊÁr·¬±_ÇÅäi»¸°Á¹#ÅIÍ%¹»¸±Ê´I±»¼Åm° ³6»¸±²³6µ% »¼¹'»¼Á³ °K±p»¼É6´q¶D±pÅÅq°³;ÅqÍ
±p²³ %5t¹'Ñ¶¼³6Æ!Æa´ð *ÅmµJ% »¼¹´Ê°»¸Åm°BÅqÍ@±²³ %5t¹'=¶¸³6Æ!Æ´õ*Ö
     Z\Dé£= "!f?GI%é~3éEHTéf"!&>EpG B N)"!f{mpéE$é=ç & év" B GI~"!& & "!PçO5 % ç0 ë>=DÞ.?rî#"%é% ç E~" & "!PçO  ç 0 ë>NÞ{Nî Es%%j"!C]IÛãën  &ë>=îîi;   IÛ¿ënV &ë>Nrîî`;  'Ñö\*IÛ¿ë,nV9&ë=î XîO gra9&%ëO?rî   IÛ¿ënV &ë>Nrîî? grI &ë>{Nî  'ù *
IÛÐën  &ë=î Xîi;(gra9&%ëO?rî     IÛãënV &ëON.î Xî; gra &ëO{î  ç B &ë>?î`; &ëO{îIÛãënV &ëON.î Xî  gra &ëO{î  GI%é8!ç E-é '=ú*
³6µÃ³»¸±¹²ÅqÊ¶¼Á Ë ³;µÃ³6É4´I¶¼¶¼³ Á±²´I±<¢µÃ³6ÄµÃ³6¹³ °K±p¹c³6»±p²³ µ´a±µ³6³Åmµ´aÍÑÅqµ³6¹±c´q°Á±p²´I±=´q°Á ?BÉ4´q° Ë ³
µ³6¹ÃÄ³ É ±»¸ºm³ ¶¸·B³ Î3Ê´q¶±pÅ N´I°Á{wÖct·¹·.Æ!Æ!³ ±pµ·m½r±²³c¹p´qÆ!³NÄµÃÅmÄÅq¹»¸±»¼Åm°²rÅm¶¼Á¹»ÍD±p²³cµÅq¶¼³6¹ÅIÍ`n´q°Á
gr´Iµ³»¸°iºq³6µ±p³6ÁyÖâ²r»¼¹ÄµÃÅmÄÅm¹»±p»¼Åq°É4´I° Ë ³Ê¹Ã³6Á±pÅÉ ÅmÆ!ÄÊr±p³±p²³N¹Ã³ ±p¹ÅIÍ±²³Ä´IµÃ±p»±p»¸Åm°ÅqÍ/0 ë>NÞ{Nî½
ç=è=é6è  0 ëON+Þ.{Nî    ½< 0 ëON+Þ.{î     ½< 0 ëON+Þ.{î     ½g0 ë>NÞ{Nî     ½ÍÑµÅmÆ ±²Åm¹Ã³àÅqÍ±p²³Ä´qµÃ±»¸±»¼Åm°8ÅqÍ0 ë>=DÞ.?rîÖ
Â+Åqµ³	æ´IÆaÄ¶¸³q½N»Í % Á³ °Åq±p³ ¹ ´ ºI´q¶¸»¼Á  f
 »¼° g0 ë=DÞ.?rî     ½ Ë ·Ár³ ß°»±p»¸Åm°Û ; C;ëC% î¬»¼¹¬»¼°
BëG&ë=îÞ'&ë>?îÃî  D½rÇ²»¸ÉT²Æ!³4´q°r¹±p²´± IÛ¿ë>CnV &ë>=îîO QrI9&ë>?î&´q°rÁ IÛÐë>QrI9&%ëO?rî Xî:; Cn 9&%ë>=î Ö%â²³6°
´qÉ6É ÅmµÁ»¸°À±pÅ!¶¼³ ÆaÆa´ð.½N% »¼¹´ºI´q¶¼»¸Á  f
 »¸°0 ëON+Þ.{Nî¹ÊÉT²¬±p²´I±
d »¸Í5&ë=î;&ë>Nrî%±p²³ ° IÛÐë>Cn  &ëON.î Xî? grH9&ë>{Nî`'ÍÑµÅmÆ	'òù *#*t´q°rÁ IÛ¿ë>QrI &ëO{î Xî`; CnV9&ë>N.î :'ÑÍÑµÅqÆ
'ú*#*½rÇ²r»¼ÉT²¬Æa³6´q°¹±p²´±'Û»¸¹»¼° BëG&%ëON.îÞ'&%ëO{NîÃî  DÖ
d ±p²³ µÃÇ»¼¹Ã³ IÛ¿ë>Cn 9&%ëON.î Xî  QrI9&%ëO{Nî'ÑÍÑµÃÅmÆ 'òù!**´q°Á IÛ¿ë>QrI &ëO{î Xî	Cn 9&%ëON.î 'ÍÑµÅmÆ '=ú**	½
Ç²»¼ÉT²¬Æ!³4´q°¹±²´I±'ÛÒ»¼¹»¸° Bë+&ëON.î	Þ'&ëO{îî   yÖ
¯_°Åq±²³6µ±³6µÆ!¹6½% »¼¹»¸°)g0 ë>NÞ{Nî     »Í &ë=î;&ë>Nrî	½Åq±²³6µÇ»¼¹³ % »¼¹»¼°5 0 ëON+Þ.{î     Ö
,%µÃÅmÄÅm¹»±p»¼Åq°àþ!Á³ ±p´q»¼¶¸¹'¹Ã»¼Æ!»¼¶¼´qµµ³ ¶X´I±»¼Åm°r¹²»¸Ä¹ Ë ³±_Ç³ ³6° ¹³±p¹  0 ë>=DÞ?î   ´q°rÁ8 0 ë>N+Þ.{Nî     ½Ç²³ µ³t½%½ &´q°Á	JD´qµ³N»¸° _ wÞw; Þ\biÖ
4FM:
\Dé`= "!fZ? GI%)é3éEHTéf"!&>EZG B Nk"!fZ{péE$éç & évM" B GIF"!& & "!PçO% ç5g0 ë=DÞ.?î    "%é% ç E" & "!PçO1 çS 0 ë>=DÞ.?rî       "IE~3é"qç¼éaç"V¼é #Kè
¯_° ¹Ã³6É ±»¼Åm°öÖûö½&Ç³!¹²´q¶¼¶F°r³6³6Á±pÅÍÑÊµ±p²³ µw´I°´q¶¸·3¹Ã³!¹Ã³ ±¹ 0 ëON+Þ.{î     ´q°Á g0 ë>N+Þ.{Nî    ±ÅÁ³ µ»ºm³
´É6ÅmÆ!Ä¶¼³±p³´I°Á ¹ÅmÊr°Á µ³ É6ÊµÃ¹»¸ºq³V³æ.Äµ³ ¹¹Ã»¼Åm°ÅqÍ 0 ëON+Þ.{îÖâÅB´qÉT²»¸³ ºq³;±p²»¸¹6½¶¸³6Æ!Æ´ðÉ4´q°´q¶¸¹Å Ë ³
´qÄÄ¶¸»¼³6ÁB±pÅ!Á³ µ»¸ºq³w»¸°É6¶¸Ê¹»¸Åm°¹ Ë ³ ±_Çt³6³ °¹³±p¹#ÅIÍ"±p²r³wÄ´IµÃ±p»±p»¸Åm°ÅqÍ  0 ë>=DÞ?î    '=µÃ³6¹ÃÄÖ< 0 ë>=DÞ.?rî     *	½
ç=è=é6è    0 ë>=DÞ.?rî         ½   g0 ë=DÞ.?î        ½   g0 ë=DÞ.?rî         ½ÖÖ¸Ö5'Ñµ³6¹ÃÄÖ    0 ë>=DÞ.?rî         ½
  g0 ë=DÞ.?î       ½&ÖÖÖ *	½+´q°ÁB±p²Åm¹Ã³cÅqÍ@±²³cÄ´qµ±p»¸±»¼Åm°ÅqÍ  0 ëON+Þ.{î     ´q°Á) 0 ë>N+Þ.{Nî    Ö
Â+Åqµ³	æ´IÆaÄ¶¸³q½+É6Åq°¹»¸Á³6µ% »¼°   g0 ë=DÞ.?rî         Ö@c·Ár³ ß°»±p»¸Åm°àÛ »¼¹»¼°  ë+&ë>=î	Þ'&ë>?îÃî  D½±²³6°
´qÉ6É ÅmµÁ»¸°À±pÅ!¶¼³ ÆaÆa´ð.½N% »¼¹´ºI´q¶¼»¸Á  f
 »¸°0 ëON+Þ.{Nî¹ÊÉT²¬±p²´I±
Ô-õ
&ë=î &ëO?rî   	
      	
     	
      	





      	
      	
      	





      	
      	
      	
     	
 #  
  
   	
      	
      	
      	
     	
 #  
  
   	
      	
      	
      	
     	
 # 
â"´ Ë ¶¼³Ô; 
 ³ Æ Ë ³6µ¹Ã²»¼ÄBÅqÍF´;ºq´I¶¼»¼Á f
 »¼°0 ë=DÞ.?î»¼°K±pÅ10 ëON+Þ.{îtÁ³ Ä³ °Á»¼°rÀaÅm° &ë=î´q°Á &ëO?rîÖ
:   " :  <" #( 6  ! <#" *  "! " # #( 6  ! <#" *$" "! #%   ( 6  ! <#" *"  ! #% # #( 6  ! <#" *" "! "  #( 6  ! <#" *$" "!'&  & :  P#"  :  j " #( 6  P Ej7" *(" "! " # #( 6  P j7" *"  ! #%  #( 6  P( j " *(   ! # #  ( 6  P Ej " *("  !    ) :  P#" * :  j "  ( 6  P Ej7" *("  ! " #  ( 6  P Ej7" *("  ! "   ( 6  P Ej " *("  !   #  ( 6  P Ej " *("  !    )
* :  P#"  :  j "  ( 6  P j7" *" "! "  #( 6  P j7" *"  ! #%  #( 6  P Ej " *("  ! #   ( 6  P Ej " *("  !    )
* :  P#" * :  j "  ( 6  P j7" *" "! "   ( 6  P Ej7" *(" "! "  #( 6  P j7" *"  !     ( 6  P Ej " *("  !    )
â"´ Ë ¶¼³Bð  
 ³ Æ Ë ³ µ¹Ã²»¼ÄÐÅqÍ´ºI´q¶¸»¼Á  f
 »¸°  0 ë=DÞ.?rî     »¼°K±Å 0 ëON+Þ.{îcÁ³ Ä³ °Á»¸°À Åm° &ë=î´q°Á
&ëO?rîÖ
d »¸Í &ë>=î; &ëON.ît±p²r³6°Û»¸¹»¼° ëG&ë>Nrî	Þ'&ë>{Nîî    e
d Åq±p²r³6µÃÇ»¸¹³gÛÒ»¼¹»¸°ëG&%ëON.îÞ'&%ëO{NîÃî  yÖ
Â"»¼°´I¶¼¶¸·q½ % »¼¹»¸°   g0 ë>NÞ{Nî        ½»¸Í&ë=î;&ë>Nrî	½Åq±p²r³6µÃÇ»¸¹³ % »¼¹»¼°    0 ëON+Þ.{î        Ö
#¶¼¶±p²³ ¹³gµ³6¹ÃÊ¶¸±¹'´qµ³N¹ÃÊÆaÆa´qµÃ»¼¹³ Á Ë ·±p²³NÍÑÅm¶¸¶¼Å-Ç»¼°ÀÄµÅmÄÅm¹Ã»¸±p»¸Åm°¹ Ö
4FM:,+\Dé`= "!fZ? GI%)é3éEHTéf"!&>EZG B Nk"!fZ{péE$éç & évM" B GIF"!& & "!PçO% çdg0 ë=DÞ.?î    " %é % ç E " & "!PçO5 ` ç GIyéFG B E-é G B >%é/$j"!wç=çGIkG B  0 ëON+Þ.{Nî    " "IE
3é "qç¼éç"V¼é $3è
4FM:- Dé¡= "!f~?dGI>%é3éEHTéf"!&EG B N"!f~{4péE$éç & évM" B GI~"!& & "!PçO % ç5g0 ë=DÞ.?î    "i%é% ç E~" & "!PçO1 ç 0 ëON+Þ.{îz"IE~3é"qç¼éaç"V¼é 5iè
¯_° ±p²r³a¹´qÆa³Ç´4·m½@±²³!ÄµÅmÄÅm¹Ã»¸±p»¸Åm°¹ Ë ³6¶¸ÅeÇc½DÀm»ºm³±p²r³aµÃ³6¶X´±p»¼Åq°¹ Ë ³±_Ç³ ³6°Ð´I°  f
 % »¼°=0 ëON+Þ.{î
´q°Á f
 ¹R%5t¹»¼°Y0 ë=&t Þ.?ItÑî	½%Ç²r³6µ³D=&t´q°Á ?It´qµ³Ár³6¹É ³6°Á´q°K±p¹ÅIÍN ´q°Á {½Ç²³ °[% É4´I° Ë ³
É6Åm°¹Ã»¼Á³ µ³ Á´q¹'´Ê°»¸Åm°BÅqÍ@±²³ %5tX¹ Ö
:   " :  <" #( 6  ! <#" *.#% # !   #  ( 6  ! <#" */#% # ! #%   ( 6  ! <" */#% #%! #% #  ( 6  ! <#" */#% #%! "   ( 6  ! <" */#% # ! &  & :  P#"  :  j "  ( 6  P( j " * #% # ! " #  ( 6  P( j " * #% # ! #%   ( 6  P j " * # #! #% #  ( 6  P j " * # # ! "   ( 6  P j " * # # ! &  & :  P#" * :  j " ( 6  P j7" *" # ( 6  P Ej7" *(" # ( 6  P j7" *" # ( 6  P Ej " *(" # ( 6  P j7" *" #* :  P#"  :  j " ( 6  P j7" */#%  ( 6  P Ej7" *0#%  ( 6  P j7" */#%  ( 6  P Ej " *0#%  ( 6  P j7" */#% * :  P#" * :  j "  ( 6  P j7" * " "! "   ( 6  P Ej7" * " "! "   ( 6  P j7" * "  !     ( 6  P Ej " * "  !     ( 6  P( j " *    ! &  &
â"´ Ë ¶¼³õ( 
 ³ Æ Ë ³ µ¹Ã²»¼ÄÐÅqÍ´ºI´q¶¸»¼Á  f
 »¸°  0 ë=DÞ.?rî     »¼°K±Å 0 ëON+Þ.{îcÁ³ Ä³ °Á»¸°À Åm° &ë=î´q°Á
&ëO?rîÖ
Ô4ö
    	\DéNn#" NIr "gèèè*"NIq H é>%é EHGIjEG B N "!f¼é{n)" { r "gèèè="{q G éZ%éZEHGIjEG B {è
  GIjEçO3é MXEë%)h-î h ] n q ç 0 ë>N	 "-Þ.{
-" îEs%%j"! B GI"!& %5t/"!f %  "h[; ç B "!fGI&v
ç B N	O; N	Z"!f{?; {è;Dé% éz>%ézçGI h ] n q _ %)h b ]
Û 
 Bë+&ëON.îÞ/&ëO{îî   H @ ho7ÒÛ<t 
 ëG&%ëON.îÞ'&%ëO{NîÃî   "!f F L; hÃÞ+Û 
 ëG&ë>Nrî	Þ'&ë>{Nîî # 
Û 
 Bë+&ëON.îÞ/&ëO{îî    H @ ho7ÒÛ<t 
 ëG&%ëON.îÞ'&%ëO{NîÃî    "!f F L; h _ degf Û @
 ëG&ë>N.îÞ'&ë>{NîÃî   Û @





 Bë+&ëON.îÞ/&ëO{îî   H @ ho7ÒÛ<t 
 ëG&%ëON.îÞ'&%ëO{NîÃî  8"!f F L; h _  Û<t 




  ë+&ëON.îÞ/&ëO{îî   H @ ho7ÒÛ t 
  ë+&ëON.îÞ/&ëO{îî   "!f F L; hÞÛ  
 ëG&ë>Nrî	Þ'&ë>{Nîî # 
Û  
  ë+&ëON.îÞ/&ëO{îî    H @ ho7ÒÛ t 
  ë+&ëON.îÞ/&ëO{îî    "!f F L; hR_ degf Û  
 ëG&%ëON.îÞ'&%ëO{NîÃî   Û  





  ë+&ëON.îÞ/&ëO{îî   H @ ho7ÒÛ t 
  ë+&ëON.îÞ/&ëO{îî  8"!f F L; hR_  Û t 
  ë+&ëON.î	Þ'&ëO{îî   Û t 
  ë+&ëON.î	Þ'&ëO{îî # !£%éTéÛ t 3égGI_éEz>%é & "!PçO  `ÒÛ<t  _.ëG&%ëONîÞ'&ë>{
=îb.è
É6É6ÅqµÁ»¸°À±pÅ±²»¼¹@ÄµÅmÄÅm¹Ã»¸±p»¸Åm°»±F»¸¹"ÄÅm¹¹Ã» Ë ¶¸³t±pÅß°ÁVµ³ ¶X´I±»¼Åm°¹Ã²»¼Är¹ Ë ³ ±_Çt³6³ °!±²³¹³±p¹ÅqÍ±²³Ä´IµÃ±p»±p»¸Åm°
ÅqÍ0 ë>N	 Þ.{
=î½'ç=è=éÖ  0 ëON_Þ{
Ñî    ½ 0 ëON_Þ.{
î     ½ 0 ëON_Þ.{
Ñî     ½g0 ë>N	_Þ.{
Ñî     ½t´q°Á
±p²Åm¹Ã³wÅIÍ@±²³cÄ´qµÃ±»¸±»¼Åm°ÅIÍ0 ë>NÞ{NîÖ
Â+Åqµ³ær´qÆ!Ä¶¼³I½É6Åm°¹Ã»¼Á³ µMºI´q¶¸»¼Á  f




î'µ³6¹ÃÄ³ É ±»¸ºm³ ¶¸·q½»¸ÍF±²³6µÃ³;³æ.»¸¹Ã±p¹`h»¼°5_\emì¸ì M¡bV¹ÃÊÉT² ±p²´±'%5tÁr³6°Åq±³6¹c´aºI´q¶¸»¼Á f
 »¼°
 0 ë>=DÞ?î    ½-Ç²³6µÃ³&%ë>=î;&ë>N.îy´q°ÁI&ë>?î`; &ëO{î½e´qÉ É6ÅmµÃÁ»¼°À±Å¶¼³6Æ!Æa´ð.½Ûzti»¸¹»¼° ëG&ë>N.îÞ'&ë>{NîÃî  DÖ
#¹g³6¹Ã±p´ Ë ¶¸»¼¹²r³6Á»¼°¶¼³ ÆaÆa´õr½Û ;  h ] n q _eÛhIb»¸¹N»¼°Û 
 ë+&ëON.îÞ/&ëO{îî  ¿»Í´I°Á Åq°¶¸·à»¸ÍÍÑÅmµ
´q°K· ; h½@Û )
 BëG&ë>N.îÞ'&ë>{NîÃî
# 	Ö¯_° Åq±p²³ µg±³6µÃÆa¹ ½% »¼¹g´BºI´q¶¸»¼Á* f
 »¸° g0 ë>NÞ{Nî     »¸Í´q°Á
Åm°¶¸·»¸Í2% #»¸¹»¼°)g0 ë=DÞ.?rî  #  Ö
â²³%°³æ3±ÄµÅqÄÅm¹Ã»¸±»¼Åm°¹ÊÆ!Æ´Iµ»¼÷ ³Fµ³ ¹Ê¶±p¹Ç²»¸ÉT²g´q¶¼¶¸ÅeÇÊr¹±pÅÁ³ ±³6µÃÆa»¸°³"±p²r³Ê°»¼Åq°NÅqÍr¹Ã³ ±¹ëC%)h4î h ] n q »¸°
±p²³cÅq±²³6µÉ4´I¹³6¹ Ö
ôD³±Nn	½£NIr-½ÖÖÖ ½£Naq H Ë ³V±p²r³¹Åq°¹ÅqÍN ´q°Á¿¶¸³ ±z{n	½¡{ r-½tÖÖ¸Ö½¡{q G Ë ³V±p²³a¹Åm°¹wÅqÍ {wÖ  Åm°¹Ã»¼Á³ µ~M f
 ¹!ëC%)h4î h ] n q »¼°0 ëON "-Þ.{
-"î'¹ÃÊÉT²±p²´±#ÍÑÅmµ´q°K·$%5t´q°rÁ*% e½ h;»¸Í%´I°ÁÅm°¶·B»¸Í£N	@;2N
´q°Á@{ ;({-Öô&³±% Ë ³c±p²r³wÊ°r»¼Åm° h ] n q _ %5h bi½±p²r³6°P% »¼¹»¼°! ¬ëON+Þ.{î»¸Í±p²³ µ³g³æ.»¼¹±p¹`%5t@»¼°
" ëON+Þ.{î´q°ÁÍÑÅmµ´I°i·% ½# ; hÃ½N% #»¸¹»¼°%$ë>N+Þ.{Nî	½.Ç²³ µ³& ¬ëON+Þ.{î½ " ëON+Þ.{î´q°Á'$ë>N+Þ.{Nî´Iµ³¹Ã³ ±p¹'ÅqÍ
ºq´I¶¼»¼Á f
 ¹#´q¹Á³±T´q»¸¶¼³ Á»¼°±T´ Ë ¶¼³NöÖ
0  Z	 Z -,'     !F[    
â²³6¹Ã³µ³ ¹Ê¶±p¹'´qµÃ³NÊ¹³ Á±pÅVÁ³±p³ µÆ!»¼°³±²³c¹³ ±¹ÅIÍ@±²³cÄ´qµÃ±»¸±»¼Åm°ÅIÍ ë>NÞ{Nî´q°Á  ë>NÞ{NîÖ
4FM:N Dé% é " & "!PçO- B GI CnV¢N GQrI¢{/G B  ë>NÞ{Nî     " %éP% EV"!ç E> éE







	  !#" $   	%%!#" $   	%&'" &  
	 $(")!   	%$(")!   	%&'" &  
	  $(" $   	%$(" $   
	 *$" $   	% !+")!   	%&'" &,   
	%$(" $(- !#" $ ,   
	 *$" $- !#" $ ,   
	 *$" $- &'" &,   
	%$(" $ - $(")! ,   
	 *$" $ - $(")! ,   
	 *$" $ - &'" &,   	%$(" $- $(" $ ,   
	 $(" $- $(" $ ,   
	%$(" $- $(" $ ,   
	%%!#")!#- $(" $ ,   
	 $(" $- &." &,   
	%$(" $- !#")! ,   
	 *$" $- !+")! ,   
	 $(" $- !#")! ,   
	 *$" $- &." &,   
	 $(" $ - &." & ,   	%$(" $ - &'" & ,   
	 *$" $ - &'" &  
	  !+")!   	%%!#")!   	%%!+")!   	%&'" &,   
	%%!#")!#- !+" $ ,   	% !+")!#- !#" $ ,   	%%!+")!+- &." &,   
	% !#")! - $(")! ,   	% !+")! - $(")! ,   	% !+")! - &." &,   
	%%!#")!+- $(" $ ,   
	 /!+")!+- $(" $ ,   
	 %!#")!+- $(" $ ,   	%%!+")!+- &." &,   
	 %!#")!+- !#")! ,   	%%!+")!+- !#")! ,   
	 /!+")!+- !#")! ,   	%%!+")!+- &." &,   
	 /!+")! - &'" & ,   
	% !#")! - &'" & ,   	%%!+")! - &." &  	%0&'" &   
	 &." &   	%&'" &
â"´ Ë ¶¼³!öN 
 ³ Æ Ë ³6µ¹Ã²»¼ÄãÅqÍ´q° Ê°»¸Åm° ÅIÍºI´q¶¼»¸Á  f
 ¹1% ;  h ] n q _ %)h b±pÅ0 ëON+Þ.{Nî;Ö%St»¼¹g´
°³6É ³6¹¹´qµÃ· f
 ½Ç²»¸¶¼³ % »¼¹°Åq±´°³ É6³6¹Ã¹p´qµ· f
 Ö #°¬³6Æ!Är±_·É ³6¶¼¶&Ár³6°Åq±³6¹±p²r³g³ ÆaÄ.±_·¹³±4Ö
d &ëO{ h6îI;&ë>{Nîz"!f % 
8 ë>NÞ{ h4î    % ë>N+Þ.{ h4î     
d &ëO{ h6î;&ë>{Nîz"!f % 
8 ë>NÞ{ h4î     
$3èJ@jN h
SKHLaM`NiE&%>%j"!&ë>N h4î`;&ëON.îz"!f % 
8 ë>N hIÞ.{Nî    è
5ièJ% 
   ëON+Þ.{î      
1 èJ% ; +è
243658749;:=<?>@7:A5CBD<E<?>GF â²³ÄrµÅ3ÅqÍÅqÍ±²»¼¹ÄµÃÅmÄÅq¹»¸±»¼Åm°c»¸¹ Ë ´I¹³6ÁÅq°ÄµÃÅmÄÅq¹»¸±»¼Åm°r¹"ü'´q°Á;¶¸³6Æ!Æ´I¹
õ´q°Á ð.Öcô&³ ± % Ë ³´ºI´q¶¼»¸Á  f









*% ´I°Á %  





ï.ÊÄÄÅm¹³%±p²´I±D±p²³ µ³%³æ.»¼¹±p¹C{ h%´¹Åm°gÅqÍ {Ð¹ÊÉT²g±p²´I±%»¼¹D»¼° ë>NÞ{ h6î	ÖX¹³ ¹Ã±p´ Ë ¶¼»¸¹²³ Á Ë ·NÄrµÅmÄÅm¹»±p»¸Åm°
ð.½»Í % »¸¹»¸°8 ëON+Þ.{ h6î     ±p²³ °*% »¸¹»¸°8 ëON+Þ.{Nî    '=É ÅmµµÃ³6¹ÃÄÅm°rÁ¹#±pÅÉ4´q¹Ã³6¹;ÔmÖñ´´I°Á ð.Öñ´ÅqÍ"±T´ Ë ¶¸³
Ôm½Dç=è=é6èßµ¹Ã±¶¼»¸°³q½.ßµ¹±#É Åm¶¼ÊÆ!°¬´q°Á¹³6É Åm°Á¶¸»¼°³I½rßµÃ¹Ã±É6Åm¶¸ÊÆa°&*½»¸Í2% »¸¹»¼°d ë>NÞ{ h4î    ±p²³ °P% »¸¹
»¼°5 ë>N+Þ.{Nî    »¸Í&ë>{ h4îI;&%ëO{Nî'=É6Åqµµ³ ¹ÄÅm°Á¹±Å;±p²³NÉ6´q¹³VÔmÖûÉNÅqÍD±T´ Ë ¶¼³;Ôa*	Ö¯_°±p²³NÅq±²³6µÉ6´q¹³I½% »¸¹
»¼°  ëON+Þ.{ h6î     %8 ëON+Þ.{ h6î     ½´q°Á°r³6É6³ ¹¹´qµ»¸¶¸· % »¼¹°Åq±»¸°8 ëON+Þ.{î     'ÑÉ6ÅmµÃµ³6¹ÃÄÅq°Á¹#±ÅÉ4´q¹Ã³6¹
ÔmÖ Ë ½ð.Ö Ë ½&ÔmÖñÁ¬´q°rÁð.ÖûÁBÅqÍ"±p´ Ë ¶¸³qÔa*	ÖFâ²³cÅq±p²r³6µ'´q¹¹Ã³6µ±p»¼Åq°¹'´qµ³cÁ³±p³6µÃÆa»¸°³6ÁBÊ¹Ã»¼°À±²³c¹p´qÆ!³N¹ÉT²³ Æa³IÖ
 
â²³;Á³±T´q»¸¶¼³6ÁÄµÅ3ÅqÍ»¸¹#Àm»ºm³ °»¼°¬±p²³´IÄÄ³ °Á»]æà¹Ã³6É±p»¼Åq°Ö#â²»¸¹#µÃ³6É6Êrµ¹»ºm³;³	æ.Äµ³ ¹¹»¸Åm°ÅqÍ f
 ¹Ã³ ±p¹N»¸¹
Ê¹³ Á±pÅVÁ³ µ»ºm³g´!µÃ³6É Êµ¹Ã»¸ºm³g³æ.ÄµÃ³6¹Ã¹»¼Åq°ÅqÍ±p²r³gÁr»¼¹Ã±p´q°É ³ Ë ³ ±_Çt³6³ °à±_ÇtÅaÎiÊÅq±»¼³ °i±³6ÁB±pµÃ³6³6¹ Ö
 @Z!Y  
	 Na    
   5a a        a      	   
      5a
¾ã³µÃ³6¹ÃÄ³ É ±p»ºm³ ¶¸· Á³6°ÅI±p³ Ë ·( - ë,n N\Þwgra{ Xî     ½z - ë,n ¢NÞwgra{ Xî     ½ - ën NòÞgra¢{/î    ´q°Á
 - ë,n ¢NÞwgra{ Xî     ±p²r³Æa»¸°»¼Æ;ÊrÆ É6Åm¹± )oP( jFëC%î"ÅqÍ  f
 ¹ % ÅqÍ¹³ ±¹/ 0 ë>NÞ{Nî     ½fg0 ë>N+Þ.{Nî    ½
 0 ëON+Þ.{î     ´q°Ád 0 ëON+Þ.{Nî    Ö
    Z - ë,6n N\Þ6<ra{ Xîp"!SéGI$f_éTé.Eç & évV]
#Kèç=çO"!Pç EV"!çGI]
- ëO.Þqî ;  - ë!#n¢NÞmî ; ! P#"],$-&,q)( P+* - ë,6n N hòÞ.mîÞ - ëO6pn NòÞ.mî ; - ë3#n NòÞqî
+ ëON+Þ($î- ëO.Þ"#prH{ Xî; ! j"w],$-&q( j* -ë,.Þ.6zra{ hwî	Þ - ëO.Þ6<ra{ Xî ; - ë,3Þ"#pra¢{/î + ë$&Þ.{Nî
$3è   GI$f "!=çGI)G B >%é~qç E"!gTéé:!éTé B &GIçòé&_é,péTéE ]




+ W . 0 j " ]%$'&q)( j.* _8- ë,6n NòÞ6<ra{ h Xî0/&- ëO.Þ6<ra{ h Xîwb- ë,6n NòÞqî
+kW/.10P " ],$-&q( P+* _ - ë,6nV¢NIhwòÞ6<rI{ Xî /- ë,6n N hòÞ.mîwb- ë3#n NòÞ# rH¢{/î
+gë>N+Þ($î + ë$&Þ.{Nî
 -ë3#n N\Þ"#pra{ Xî     + ëON+Þ.{î
 -ë3#n N\Þ"#pra{ Xî     + ëON+Þ.{î
â²³µÃ³6É6Êrµ¹»ºm³tµ³6¶¼´I±p»¸Åm°ÍÑÅmµDÉ6ÅqÆaÄÊ.±p»¼°rÀ±²³Ä´qµÃ±»X´q¶qÁ»¼¹±T´q°É ³Ç²r»¼ÉT²;´IÄÄ³6´qµ¹»¼°c±p²r³tÄµÃ³ º3»¼ÅqÊ¹D³6ÎiÊ´I±»¼Åm°
»¼¹%Àm»¸ºq³6°½iÇ»¸±²aÄrµÅ3ÅqÍ»¸°V±²³´qÄÄ³6°Á»]æÖFâ²³6¹Ã³µ³ ¹Ê¶±p¹t´qµ³¹ÃÊÆaÆa´qµÃ»¼÷6³ ÁV»¼°VßÀmÊµÃ³#ú Ë ·´cÁ³ Ä³ °Á³6°rÉ ·   
Àmµp´qÄr²!¹Ã²Å-Ç»¼°Àg²Å-Ç Î3Ê´q°K±p»¸±»¼³ ¹%´qµ³µÃ³6É6Êrµ¹»ºm³ ¶¸·Á³ Ä³ °Á³ °i±tÅm°³ÊrÄÅm°±²³Åq±p²³ µ»¼°;±²³É6ÅmÆ!ÄÊr±p´I±p»¸Åm°
ÅqÍ -ë,6n ¢NÞ6<ra¢{/î	Ö"â²»¸¹Àmµp´IÄ²V¹²Å-Ç¹±p²´±±p²³É6ÅqÆaÄÊ.±T´I±»¼Åm°;ÅIÍ -ë,6n ¢NÞ6<ra¢{/î"Êr¶¸±p»¸Æ´±p³6¶·cµ³ ¶¼»¼³ ¹
Åm°¬±²³cÉ6ÅmÆ!ÄÊr±p´I±p»¸Åm°ÅqÍ@¹Ä³6É »X´q¶µÃ³6¹±pµ»¸É ±³6Á f
 ¹6½Á³ ±p´q»¼¶¸³6Á»¸°B±²³NÍÑÅm¶¼¶¸Å-Ç»¼°À;¹Ã³6É±p»¼Åq°Ö
 @Z   5a #  ^<_`ba    #-	 	
  a 
Â+µÃÅmÆ±²³%Á³ ß°r»¸±p»¸Åm°cÅqÍ.µ³6¹±pµÃ»¼É ±³6Á  f
 '=ÄrµÅmÄÅm¹»±p»¸Åm°cú*±p²r³tÄµÃÅ Ë ¶¸³6ÆÅIÍrß°Ár»¼°À±p²r³tµÃ³6¹Ã±µ»¸É ±p³ Á  f

Ç»¸±p²àÆa»¸°»¼Æ;ÊrÆÉ6Åq¹Ã±N»¸¹µÃ³6¶X´±p³6Á¬±pÅ±²³Æ!»¼°r»¼Æ;ÊÆ É6Åm¹± Ë »¸Ä´qµÃ±»¸±³gÆa´I±ÉT²»¼°À!ÄµÃÅ Ë ¶¼³ ÆÖ 'ÅeÇt³ ºq³6µ ½Ç³
²´4ºm³±pÅNÉ ÅmÆaÄrÊr±p³¹Ã³ ºq³6µp´I¶ÅmÄr±p»¸Æ´I¶3µÃ³6¹±pµ»¸É ±³6Á  f
 Á³6Ä³6°Ár»¼°ÀcÅm°;±²³»¼Æa´qÀm³tÅqÍ &ë>Nrî@´q°Á &ë>{NîÖ"ÂÅmµ
³4´qÉT²Á»  y³ µ³ °i±É4´q¹Ã³q½rÇt³Àm»ºm³#´Æa³±p²Å3ÁaÍÑÅqµtÉ ÅmÆaÄrÊr±p»¸°Àw±²³#ÅmÄ.±p»¼Æa´q¶N f
 ½ Ë ´q¹³ ÁÅm°±²³Æ!Å.Ár³6¶¼¶¸»¼°À
ÅqÍ%ýy²´I°À¬ÓÔeði½+þÕ´q¹'´Æ!»¼°»¸Æ;ÊÆÉ6Åm¹± Å-Ç ÄµÃÅ Ë ¶¼³ ÆÖ
Ôeü
0  0:      : 7   :    V 8   : 
¯ Í:MQP ; M j@½r±p²r»¼¹»¼¹³	æ´IÉ ±p¶·±p²r³gÆ!»¼°r»¼Æ;ÊÆÉ Åm¹Ã± Ë » Ë ´qµÃ±»¸±³Æ´±pÉT²»¸°ÀVÄµÅ Ë ¶¼³6Æ¬ÖF¯ Í£MQP,; Mj½Ç³g²´4ºm³
±pÅ!É6Åm°¹Ã»¼Á³ µ'±²³g³æ3±pµ´V±µ³6³ ¹#»¸°¬Åq°³wÅIÍ@±²³gÍÑÅqµ³6¹±p¹ Öï.ÊÄrÄÅm¹Ã³w±²´I±/MQP Mj"Ö  °³NÇ´4·B±pÅ!¹Åm¶ºm³c±p²»¸¹
ÄµÅ Ë ¶¼³6Æ»¸¹t±pÅ´qÁÁMfP /Mjà°iÊ¶¸¶±µ³6³ ¹±pÅ  ¡rI{ ´q°Á±²³6°Ê¹³N´ Ë »¼Ä´IµÃ±p»±p³Æa´I±pÉT²»¸°ÀÖ 'Å-Ç³ºm³6µ ½±p²»¸¹
µ³6¹ÃÊ¶¸±¹»¼°àµ³6ÁrÊ°Á´q°K±cÉ ÅmÆaÄrÊr±T´I±»¼Åm°yÖ¾ ³É4´I° µ³6ÁrÊÉ6³;±²»¼¹ÄµÅ Ë ¶¼³6Æ Á»¸µ³6É±p¶·±pÅ±p²r³;Æa»¸°»¼ÆÊÆåÉ6Åq¹Ã±
Æ´æ.»¸Æ;ÊÆ4ÅeÇÄµÅ Ë ¶¼³ Æ Ë ·B´qÁÁr»¼°ÀVÅm°¶·Åm°r³g°iÊ¶¸¶y±pµÃ³6³N±pÅ) ¡rH¢{/òÖ
×c»ºm³6° ±_ÇÅãÍÑÅqµ³6¹±p¹4 nVN\´q°rÁ  ¡rI{ ½Çt³´q¹Ã¹ÊÆ!³±²´I±MfP Mj"Ö ô&³ ±
	 ; _aNnÞ.N r6Þ4ì¸ììÞ.NIq H b´q°Á ;_a{n	Þ{ r4Þ4ìì¸ìÞ.{q G bi½&Ç²³6µÃ³FNIhq½eD c8XMQP½Dµ³ Äµ³ ¹³6°K±¹w±p²r³V±µ³ ³ CnVN h%´q°Á5{ hI½eD c8XM j@½
µ³6Ärµ³6¹Ã³6°K±p¹'±p²³N±µ³6³QrI¢{ hwÖtô&³±Êr¹'É Åm°¹±pµÊrÉ ±´!Àqµp´qÄ²(; ë"ÞØNî´q¹ÍÑÅm¶¼¶¸Å-Ç¹
d ºm³ µÃ±p³	æ¹Ã³ ±id;_ KmÞ)(	Þ9!b %	 %




P " ]%$'&q  P "
ëKmÞ.NIh4î
% 
P " ],$-&q  P "
ëONIhqÞ9eî
% j " ]%$'&q  j " ëO{ hIÞ)(Ãî
% P " ]%$'&q  P "
 j],$-&,q  j " ëONIhIÞ.{¸î
#¶¸¶y±p²³c³ ÁÀm³6¹'²´4ºm³gÉ4´IÄ´qÉ6»±_·Åm°r³q½³æ.É ³6Är±;ë,9mÞ)(ÃîÇ²Åq¹³cÉ4´qÄ´qÉ6»±_·»¼¹ MfP /M j@Ö
 »¼¹´°³±_ÇÅqµäÇ»¸±²¬»¸°K±p³6Àq³6µÉ4´IÄ´qÉ6»±p»¸³6¹´q°Á±²³cÆ´æ.»¸Æ;ÊÆ4ÅeÇ i |; MQP ; WZYI[_HMfPqÞM jCbiÖ
¯_°±p²³wÅmµ»¸Àm»¼°´I¶Àmµp´IÄ²ÄµÃÅmÄÅq¹³6Á Ë ·ýy²´q°rÀÓ]Ôeð.½þIÕò½+±p²r³É6Åq¹Ã± - ën¢NIh ÞQra¢{vXî'»¸¹#´I±Ã±T´qÉT²r³6Á±pÅa³4´qÉT²
³6ÁÀm³#ëONIhqÞ{îÖ Å-Ç³ºm³ µ6½qß°rÁ»¼°À'´q°gÅmÄr±»¼Æa´q¶qÆa´I±ÉT²»¼°À»¸°N±p²»¸¹É6´q¹³%ÁÅ3³6¹°Åq±D³ °¹Êrµ³%±p²´I±É Åm°¹Ã±µp´q»¸°K±p¹
'òð *´q°Á 'õ *´qµ³¹p´±p»¼¹ß³6ÁøÍÑÅmµ±²³Î3ÊrÅq±p»¸³6°K± f
 Öâ²³ ¹ÃÊ Ë ÿ ¹³6É±p»¸Åm°¹ Ë ³ ¶¼Å-Ç ¹Ã²Å-ÇÒ²Å-Ç Çt³É4´q°
ÆaÅ3Á»¸Í·V±²³NÉ6Åm¹±ÅqÍ³6ÁrÀm³6¹±ÅÉ6ÅmÆ!ÄÊr±³#±p²³NÅqÄr±p»¸Æ´q¶+µÃ³6¹Ã±µ»¸É ±p³ Á f
 ÅIÍ 
ë>NÞ{Nî     ½o 
ëON+Þ.{Nî    ½
 
ë>NÞ{Nî     ´q°Á) 
ëON+Þ.{î     Ö( µ³ Äµ³ ¹³ °i±p´I±p»¸Åm°àÅIÍ@±²³c°³ ±_ÇtÅmµä»¸¹Àm»¸ºq³6°B»¼°ßÀqÊµ³wü´q°ÁþrÖ   "!$#%É6É6ÅqµÁ»¸°À±ÅÄµÃÅmÄÅm¹»±p»¼Åq° ú.½ÍÑÅmµg´q°K·µ³ ¹Ã±µ»¼É±p³ Á  f
 % ½±p²³ µ³!³æ.»¼¹±p¹´¬Ä´IµÃ±p»±p»¸Åm°& ÅqÍ;% ´q°Á
´¬Æa´I±pÉT²r»¼°À(' ÅqÍ ëON+Þ.{îÖ;¾ ³V¹²Å-Çá»¸°ÄrµÅmÄÅm¹»±p»¸Åm°¹cðqúeÿRõKða±²´I±N±p²r³6µ³!³æ.»¸¹Ã±p¹cÅm°r³a´I°Á Åq°¶¸·àÅm°³
³6¶¼³ Æa³ °K± %5tÅqÍ) ´q°rÁ8´àÄ´q»¸µëONIhqÞ{î)
*' ¹ÊrÉT²8±²´I± %St»¼¹´ºI´q¶¼»¸Á  f
 »¼° ë>N hIÞ.{î´q°rÁ¿ÍÑÅmµ
´q°K·ÅI±p²³ µ³ ¶¼³6Æ!³6°K±`% ; %5t@ÅqÍF±p²r³wÄ´IµÃ±p»±p»¸Åm°( ±p²r³6µ³w³æ.»¼¹±p¹´!Ä´q»¼µwëONKÞ.{
î ;áë>N hIÞ.{¸î¹ÃÊÉT²à±²´I±% !»¸¹g´¬ºI´q¶¼»¸Á  f
 »¼° ë>N	KÞ{
pîKe Ë Åq±²Y%5t´q°ÁY%  Ë ³ ¶¼Åm°Àq»¼°ÀBµ³ ¹Ä³6É±p»¸ºq³6¶·±ÅàÄ´IµÃ±p»¸É6Ê¶¼´qµc¹³±;ÅqÍ
ºq´I¶¼»¼Á f
 ¹ÅIÍF±p²³wÄ´qµ±p»¸±»¼Åm°yÖâ²³µÃ³6¹ÃÊ¶¸±¹#ÅqÍF±²³6¹Ã³;ÄµÃÅmÄÅq¹»¸±»¼Åm°r¹´Iµ³g¹ÊÆ!Æ´Iµ»¼÷ ³6Á¬»¼°¬±T´ Ë ¶¸³;ù!´q°Á
Á³ ±p´q»¼¶¸¶¼³6ÁB»¸°´IÄÄ³ °Á»]æ¬¹³6É±p»¸Åm°Ö O'Åq±p³N±²´I±´qÉ6É ÅmµÁr»¼°ÀV±pÅV±p²³ ¹³gÄµÅqÄÅm¹Ã»¸±»¼Åm°¹ ½»¸Í"°ÅR%5t"¹´I±p»¸¹Ãß³ ¹'±²³
É6Åm°Ár»¸±p»¸Åm°@'Ñ±p²r³#Ä´qµ±p»¸É6Ê¶¼´qµ¹³±p¹ÅqÍºI´q¶¼»¸ÁR f
 ¹ ëONIhqÞ.{î»¼¹³6Æ!Är±_·j*±²³6°  
ë>N+Þ.{Nî    »¼¹°³ É6³6¹Ã¹p´qµÃ»¼¶·
³6Æ!Är±_·mÖ
É6É6ÅqµÁ»¸°À±pÅ±²³6¹Ã³!µÃ³6¹ÃÊ¶¸±¹6½&´É Åm¹Ã±N»¸¹N´I±Ã±T´qÉT²³ Á ±pÅ³4´IÉT²³ ÁÀm³;ÅIÍ±²³;ÄµÃ³ º3»¼ÅqÊ¹N°³ ±_ÇtÅmµÃäÖ O³	æ.±c¶¸»¼¹±
Àm»¸ºq³6¹±p²³g´q¹Ã¹»¸Àm°³6Á¬É6Åq¹Ã±±pÅV³4´IÉT²à³6ÁrÀm³cÅqÍ@±²³c°³ ±_ÇtÅmµÃäÅ-ÇÍÑÅmµÉ ÅmÆaÄrÊr±p»¸°À    
ëON+Þ.{Nî       
d ÍÑÅmµ´q°K·NIhc´q°Á{y¹ÊrÉT²±p²´I± &ëONIh-î`;&ëON.î´q°Á<&ë>{îi; &ëO{î 






  Hh 
   %
  Hh 
  
  Hh 







   




      Hh 	,
      Hh"	,
   
  Hh"	,
   
   	
      Hh 	,
      Hh 	, 
   
  Hh 	, 
       	
   	       Hh"	,
   	       Hh 	, 
   
      Hh 	, 
           	
   	       Hh"	,
   	       Hh 	, 
         Hh 	, 
          	
   	       Hh"	,
   	       	
           Hh"	,
           	
           Hh"	,
           Hh 	, 
          Hh 	, 
          	
           Hh"	,
           Hh 	, 
          Hh 	, 
         Hh"	,
            	 
 
        	 
 
       	 
 
    	
             	 
 
             	 
 
             	 
 
            	 
 
             	 
 
          Hh"	,
            	 
 
        	 
 
       	 
 
    	
            	 
 
             	 
 
            	 
 
             	 
 
       
â"´ Ë ¶¼³ù7ÂÅmµ´I°i· % »¸°  
ëON+Þ.{î     ½±p²»¸¹g±p´ Ë ¶¸³aÀm»ºm³ ¹w±p²r³Æ!³6Æ Ë ³6µÃ¹²»¸Ä¹wÅIÍ;%5t_Ö #°ã³6Æ!Är±_·É6³6¶¸¶




    
 Hh 
  %
  Hh 
   %
  Hh 
  
  Hh 







   




   
   	
       	
             	 
 
     #     	
             	 
 
     #      	 
 
            	 
 
        	 
 
       	 
 
     	 
 
            	 
 
        	 
 
       	
             	 
 
            	 
 
            	 
 
     #     	
             	 
 
     #     	
           	
             	 
 
            	 
 
        	 
 
       	 
 
    	
            	 
 
             	 
 
             	 
 
            	 
 
             	 
 
           	
      
â"´ Ë ¶¼³Vú(cÂÅmµN´I°i·*% »¸°  
ë>NÞ{Nî     ½&±²»¼¹#±p´ Ë ¶¸³Àm»¸ºq³6¹N±p²³Æ!³6Æ Ë ³ µ¹²r»¼Ä¹NÅqÍ % eÖA#°³6Æ!Är±_·àÉ6³6¶¸¶
Á³6°ÅI±p³6¹'±p²³w³6Æ!Är±_·B¹³±4ÖY É6³ ¶¼¶Ç²»¸ÉT²»¼¹É6ÅqÆaÄÅm¹³ ÁÇ»±p²¬¹³ ºq³6µ´q¶"¹Ã³ ±p¹ ½Ár³6°Åq±³6¹'±p²³gÊ°»¸Åm°àÅqÍ@±p²³ ¹³
¹³ ±¹6Ö
ð_
d ÍÑÅmµ´q°K·NIhc´q°Á{y¹ÊrÉT²±p²´I± &ëONIh-î`;&ëON.î´q°Á<&ë>{î; &ëO{î 
 ëONIhqÞ.{¸î`; W/.10   - ën NIh ÞgrH¢{vXî     Þ    -ë>Cn ¢NIh ÞQra{xXî        Þ    - ën¢NIh ÞQra¢{vXî        +
d ÍÑÅmµ´q°K·NIhc´q°Á{y¹ÊrÉT²±p²´I± &ëONIh-î;&ëON.î´q°Á<&ë>{îi; &ëO{î 
 ëONIhqÞ.{¸î`; W/.10   - ën NIh ÞgrH¢{vXî     Þ    -ë>Cn ¢NIh ÞQra{xXî        Þ    - ën¢NIh ÞQra¢{vXî        +
d ÍÑÅmµ´q°K·NIhc´q°Á{y¹ÊrÉT²±p²´I± &ëONIh-î;&ëON.î´q°Á<&ë>{î; &ëO{î 
 ëONIhqÞ.{î; -ë>Cn ¢NIh ÞQrI¢{vXî
d ÍÑÅmµ´q°K·NIhN»¼°KHLIMFëON.î   ë>N hIÞ nÃî; - ën¢NIh Þ nÃî
d ±p²³cÅq±²³6µ³ ÁÀm³cÉ6Åm¹±p¹´qµ³N°iÊ¶¸¶òÖ
 @Z             
  









-ë,.Þ.mî ;  -ë3#n N\Þqî ; ! P+"]%$'&q)( P+* - ëO6pn¢NIh Þmî	Þ -ë,6n ¢NÞmî ; - ë!#n¢NÞmî





 - ë!#nw¢NÞ"#pra{ Xî    
 - ë!#nw¢NÞ"#pra{ Xî    
 - ë!#nw¢NÞ"#pra{ Xî    
 - ë!#nw¢NÞ"#pra{ Xî    






 - ë,6n NòÞ6<ra{ Xî    
 - ë,6n NòÞ6<ra{ Xî    
 - ë,6n NòÞ6<ra{ Xî    
 - ë,6n NòÞ6<ra{ Xî    
 - ë,6n NòÞ6<ra{ Xî  )  )
½




+kW/.10 j ".],$-&q( j*H_8- ëO6pn¢NÞ6zrH¢{ hî0/- ëO.Þ6<rH{ h Xîwb- ëO6pn¢NÞmî
+ W . 0 P " ]%$'&q)( P+* _8- ë,6n N hwÞ6zrI{ Xî /- ëO6pn¢NIh Þmîb- ë!#n ¢NÞ"#pra{ Xî
+ ëON+Þ($î + ë $DÞ.{î
 - ë3#nNòÞ# rH¢{/î    + ë>NÞ{Nî
 - ë3#nNòÞ# rH¢{/î    + ë>NÞ{Nî
ð.Ô
±Åm°r³¬¹±p³ ÄÌÅqÍ±p²³Bµ³ É6ÊµÃ¹»¸Åm°½#ç=è=é6è ÍÑÅqµÀm»¸ºq³6°kNÐ´q°Ák{½±p²³BÉ6ÅqÆaÄÊ.±T´I±»¼Åm°8ÅqÍ'±p³ µÆ!¹¬Ô´q°ÁÌð »¼°- ë,6n N\Þ6<ra{ Xî&±p´qäq³ ¹F´±p»¼Æ!³ÄµÃÅmÄÅqµÃ±p»¸°´q¶q±ÅMfP'+~M j@Ö@â²³tÉ6ÅmÆ!ÄÊr±p´I±p»¸Åm°cÅqÍr±³6µÃÆa¹ - ë3#n NòÞ# rH¢{/î	½
 - ë!#nw¢NÞ"#pra{ Xî     ½¡ -ë3#n N\Þ"#pra{ Xî     µ³6¶¸»¼³ ¹'Åq°É ÅmÆaÄrÊr±T´I±»¼Åm°ÅIÍFÆ!»¼°»¸Æ´wÇ²r»¼ÉT²´I¶¼¹Å±p´qäq³ ¹#´
±p»¼Æ!³NÄµÃÅmÄÅqµÃ±p»¸°´q¶±pÅ MQP +kM j ´q°Á¬Åm°±p²³cÉ6ÅqÆaÄÊ.±T´I±»¼Åm°ÅqÍ@É6Åq¹Ã±p¹'ÅqÍ@µ³ ¹Ã±pµÃ»¼É±p³6Á f
 ¹ Ö
â²³É6ÅqÆaÄÊ.±T´I±»¼Åm° ÅqÍ±p²r³É6Åq¹Ã±ÅqÍ´àµ³ ¹Ã±pµÃ»¼É±p³6Á  f
 »¼°  
ëON+Þ.{î     ½"Ê¹³ ¹´àÀmµ´qÄ²ãÇ»±p²ã»¸°K±p³6Àq³6µ
É4´qÄ´IÉ6»¸±»¼³ ¹6½#°rÅm°°³ ÀK´I±p»ºm³³6ÁrÀm³É6Åm¹±p¹6½´q°ÁøÆ´eær»¸Æ;ÊÆ Å-Çbi ); MfP +Mj"Öáâ²³É ÅmÆaÄr¶¼³æ.»±_·¢ÅqÍ
ß°Á»¸°À Æa»¸°»¼ÆÊÆÒÉ6Åm¹±VÆ´eær»¸Æ;ÊÆ Å-ÇÍÑÅmµ;¹ÃÊÉT²Ì´Àqµp´qÄ²y½Ê¹»¸°À±p²³»¸ÆaÄrµÅ-ºm³ Æa³ °i±;ÄµÅmÄÅm¹Ã³6Á Ë ·
â"´qµ+*´q°8Ó]Ô  Õ½y»¸¹êë  3 7gi I73>L reëOMîîÇ²³6µÃ³ Ò»¼¹±²³;°iÊÆ Ë ³6µ#ÅqÍ%³6ÁÀq³6¹N´q°rÁ Mã»¼¹'±p²³°3ÊrÆ Ë ³ µÅqÍ
ºm³6µ±p»¸É6³6¹ Ö'³6µÃ³q½oMd;XMQP + Mj +´q°Á	 ;XMfPz35Mj +
IMQP +
 Mj + ey±p²³ µ³ÍÑÅmµ³;±²³;É6ÅqÆaÄ¶¸³æ.»¸±_·
»¼¹gêë>MQP3)Mj3ÌëOMQP + M jî 3>L!rë>MQP + M jîîÖVâ²³VÉ6´q¹³!ÅqÍ 
ë>N+Þ.{Nî    »¼¹N¹Ã»¼Æ!»¼¶¼´qµ#´q¹NÁ»¼¹ÃÉ6Ê¹Ã¹³ Á
»¼°¿ÄµÃÅmÄÅm¹»±p»¼Åq°ãð  ½´¬±Åq±T´I¶t°iÊÆ Ë ³6µwÅqÍ W/.10_7 6;ë>NrîH7Þ!7 6;ë>{Nîa7 bÀmµ´qÄ²¹wÅqÍÅ-Ç ´qµÃ³Ê¹Ã³6Á½FÇ²³ µ³±²³
°3ÊrÆ Ë ³ µÅqÍg³6ÁÀq³6¹»¼¹  ; ë>MQP / e î~3 Mj +
 MQP +
 Mj + +7 6;ë>{Nîa7"»¸ÍD7 6;ëO{îa7 796ëON.îa7F´q°Á
  ; MQP38ëOMj / e î
+
IMQP+
 M j + +796ëON.îa7mÅq±p²³ µÃÇ»¸¹³qÖâ²³c±pÅq±p´q¶É ÅmÆaÄr¶¼³æ.»±_·ÅqÍ±p²³gÆ!»¼°»¸Æ;ÊÆ
É6Åm¹±FÆa´æ.»¼Æ;ÊÆ ÅeÇ8É ÅmÆ!ÄÊr±T´±p»¼Åq°'Ñ²³6µÃ³¹Är¶¼»¸±»¸°i±Å#¹Ã³ ºm³ µp´q¶.¹Ê Ë ÿ_Àmµ´qÄ²¹.*»¼¹@êë>W . 0_&796ëON.îa7íÞ!796ëO{îa7 bo3
MQP<3@MjS38ëOMfP+ M jî3	OL reëOMfP+kMj&îÃîÖ
â²³wÅ-ºq³6µp´I¶¼¶É ÅmÆaÄr¶¼³æ.»±_·ÅqÍ±p²³g´q¶¸ÀmÅmµÃ»¸±p²rÆ »¸¹±p²iÊ¹
êÏë7 Cna73 7 gr 7\38ë!\9ënî
+ \9yë>Qr	îî3@W/.10 _9 : ënî	Þ"\9 :  ë>Qrîwb~3>L rë3\9yë>Cnî
+g9yëgr	îÃîî
  ©¦B­ «D®©w¦
¯_°à±p²»¸¹Ä´qÄ³ µ6½+Ç³²´4ºm³³	æ3±p³6°rÁ³6Á´q°à´q¶¼ÀmÅqµ»¸±²Æ ±ÅÉ ÅmÆaÄrÊr±p³´aÁ»¸¹Ã±T´I°É6³ Ë ³±_Ç³ ³6°Ê°ÅqµÁ³ µ³6Á±pµ³ ³6¹
ÓñþIÕ´q°rÁ ±p²iÊ¹VÇt³à²´4ºm³Á³ ß°³6ÁÏ´Á»¼¹±T´q°rÉ6³ Ë ³±_Ç³ ³6°ÏÎiÊÅq±»¼³ °i±³6Á ±pµ³ ³6¹ ÖÏâ²³àµÃ³6¹Êr¶¸±p»¸°À´q¶¼ÀqÅmµ»±p²Æ
É6ÅmÆ!ÄÊr±³6¹±p²r»¼¹#Ár»¼¹Ã±p´q°É ³;µ³ É6ÊµÃ¹»¸ºq³6¶·»¼°àÄÅm¶·3°ÅmÆ!»X´q¶±»¼Æ!³q½Ê¹»¸°À±p²r³Ár·3°´qÆ!»¼ÉÄrµÅmÀmµ´qÆ!Æa»¸°ÀVÄµ»¸°.ÿ
É6»¼Är¶¼³qÖ â²³ ²»¸Àm²³6¹±¹ÃÅmÊµÉ ³ÅqÍN±²³É6ÅqÆaÄ¶¸³æ.»¸±_· »¸¹aÁÊr³±pÅÐ´ Ë »¼Ä´qµ±p»±p³BÆ´±pÉT²»¸°À¿ÄµÃÅ Ë ¶¼³ ÆÇ²»¼ÉT²
Å.É É6ÊµÃ¹Ç²³ ° É6ÅmÆ!Ä´qµÃ»¼°À±p²r³gÍÑÅmµÃ³6¹±p¹#µÃÅ.ÅI±p³6Áà´I±'±_ÇÅÀq»¸ºm³ °ºq³6µÃ±»¼É ³6¹6Ö¾ ³;´qÁ´qÄr±p³ Á´!Æa»¸°»¼Æ;ÊrÆÉ6Åq¹Ã±
Æ´æ.»¸Æ;ÊÆXÅeÇ¢´q¶¼ÀqÅmµ»±p²Æ ±pÅc±T´Iäq³'´qÉ6É ÅmÊ°K±tÅqÍyÉ Åm°¹±pµp´I»¼°K±p¹%Á³ µ»¸ºq³6ÁVÍÑµÅmÆ ±p²³ÎiÊÅq±»¼³6°K±³6Á!¹Ã±pµÃÊÉ ±Êµ³ ¹6Ö
â²³ ß°´q¶N´I¶¼ÀmÅmµÃ»¸±²Æ ²´q¹±p²³ ¹´qÆ!³ É6ÅmÆ!Ä¶¼³	æ.»¸±_·Ì´q¹¬ýy²´q°Àjñ¹B´q¶¸ÀmÅmµÃ»¸±p²rÆ½ÆÊ¶¸±»¼Ä¶¸»¼³6Á Ë ·ø´¿Í=´qÉ ±Åmµ
W . 0_ \9 : ënî	Þ"\9 :  ë>QrîwbgÇ²»¼ÉT²B³	ærÄrµ³6¹Ã¹³ ¹±p²r³NÆa³6´q°B°3ÊrÆ Ë ³ µÅqÍ@É6ÅmÆ!ÄÅq°³6°K±p¹ÅIÍF´;É ÅmÆaÄr¶¼³æS'ç=è=é6è
ÅqÍ´Æa´qÉ6µÃÅIÿ_É Åm°¹Ã±»¸±Ê³6°K±w*	Ö
â²»¼¹cÇÅqµä »¼¹cÄ´IµÃ±gÅqÍ´BÄµÃÅ*Ã³6É±±pÅ¬Á³ºm³6¶¸ÅmÄãÉ ÅmÆ!ÄÊr±p³ µN±pÅ3Åm¶¼¹ÍÑÅmµc¹±pÊÁr·3»¸°ÀàÄ¶¼´q°K±g´qµÉT²r»¸±p³ É ±Êµ³ÓíðNr½
ð.Ô6ÕÖâ²r³wÄµÃÅmÄÅm¹³ Áà´q¶¸ÀmÅmµÃ»¸±p²rÆ »¸¹É6ÊµÃµ³ °i±¶¸·B»¸°i±³6Àmµ´I±p³ ÁÇ»¸±p²r»¼°±pÅ3Åm¶¼¹Á³4´q¶¸»¼°À;Ç»±p²±p²r³gÎiÊ´I°i±»¸±p´I±p»ºm³
³ ºI´q¶¼Ê´I±p»¸Åm°ÅqÍDÄr¶X´q°K±¹Ã»¼Æ!»¼¶¼´qµ»±_·Ó  ÕòÖâ²r»¼¹´q¶¸ÀmÅmµÃ»¸±p²rÆÈÅmÄ³6°¹°r³ Ç Ä³ µ¹Ä³6É±p»ºm³6¹ÍÑÅqµt±p²r³É6ÅmÆ!Ä´qµÃ»¼¹ÃÅm°ÅqÍ







, j/  3 Y3#QI8:HNORQ"L>=TV?W==mY\TV[jY\TV?W==%]0[<?M?W=]^TVHX[:;|_>?M[:a>bX=0c`N e@ghjikmlGn:o hrq%st6uvwvhx^yzn:syZhjl@q{hjk hj}~Gisyl
 nxwtylDu^km#NE_>_36 <{ <EN - :P3
, #/|G3fY
	3NOR5TM?M==mY\TM[#Y\TM?M== A>HKJWTw8#;>]=28:;>AH.TVJ 8:_>_>bKHX]{8jTVHX[:;*TM[ ]0b>JUTV=?8:;68:bJMHXJ0Nfe2>kWn:lEvnx
szyZhjlEv|hjl%n:szsru^kmllGn:o v^yXvSn:l  nxwtylDu^l6sRu^oo y.u^lDxwu^N:[<bZ3-<NE_>_3GP-E<#>N - :P3
,/|B3 F8:?M8:]wL8#;>A	B3GQ"L>[<? >_N>OWP_>8:?MJW=SA!;68#cHK]S_>?W[<9<?M8:ccHX;E9#"[<?(=0<[:bETMHX[<;68#?  Y\TM?M==4]0[<c_>8:?MH Y
JW[<;N e%$P& (' hjiPkmlGn:oIhrq2xwhj}~Giszyl:NE<[<b3G:EN>;E[>3-<N6_>_D3GP-*)E#+)ENG-< P3
, j/,	|3:Q&8:j8.-M8:JWL>HZN.	3 P8#TV[<LDN+/S3<0213> HZN 8:;EA 3 E8#JM HZNjOr1@=0][<9:;>HKTMHX[<; [4"b 8#?M9<=0JWT&][<cc[:;2JWTM?&>]^T>?M8:b
"?M8:9<c=; T@8:c[<;>98|#8:?MHK=0T5 [6"I]wL>=0cHK]{8:bDJWTV? >]0T&>?M=0JN e7lGn:o89$x^yNE:[<bZ36PN6_>_3G:P:END-{< P3
,/7: 3&5S3pPL>8:_>HX?W[8:;EA  3<;DL>8:;>9>NO [<c_68:?WHX;>9dc#>b.TVHX_EbX=?M;>8 JM=0][<;>A>8:? JWTM?&>]^T>?W=J%>JWHX;>9dTV?M=0=J
]0[<c_68:?MHKJM[<;EJN e= n?>yZhv^NE:[<bZ3>EN>_>_34)<PE-{END-:+)E3
, j/  3<;DL68:;>9EN Or5 ][<;>JUTV?M8:HX;>=0A =AEHKT|AEHXJWTV8:;>]0= aG=0TR ==;@>;E[<?MA>=0?M=0A bX8:aG=bX=0ATM?M=0=JN eAo hjkmyst}yZxMn:N
:[<bZ3D-.PN>_>_D3G4)?E:<PND-{<<E3
, j/7B 3 F6=?M?M8:?M[8:;>AC3D4[A>HK;NIOr5 A>HXJUTw8:;E]=*c=8:J&E?M=da =^TR=0=;_>bX8:; T8:?M]wLEHKTV=0]0T&>?M=0JN eEl6lGn:ovhrq
F hjkVuwv^sG$x^yZu^lDxwu^NP<[:bZ3H<N6_>_3><? E-:N.- >;>=S4)4)+)E3
,.-*)j/#39D[A>HX;	8#;>AI	3J%8:?M8:9<bKHX[>N6Or5 c#>b.TVHKJM]{8#bX=2c[A>=b&[4"_Eb 8:; T TM[<_ [:bX[<9<HK]{8:b JWTM?&>]^T>?W=J0Nfe*g6hjik^lGn:o
hrq st6uwhjkVu^szyZxMn:o9>yZhjoXhM:#NE:[<bZ3D-E-<N>_E_3-^ PN-<<P3
,.-<-0/S5S3LK L>c[<?MH8:;>ANM"3Q&8:;68##8PN"OR5 >;>HP6=AHX=^ [:;TV?M=0=	c=^TV?WHX]J0NfeQ$#l6sZnx^syZx n:lR$skmi6x^sikWn:o
%n:szsru^kmlS(uwxwhM:l6yszyZhjl6NE<[<b3>TPNE_>_3?-*)+)EN -<<E3




,.-j/7B 3 F6=?W?V8:?W[>N#OB ?M[:_>?MHcb0Tb0JpA>=0J 8#bXHX9:;>=c=; TVJ&:8#bXHXAE=Jp=0; TM?M=@8:?Wa [<?W=JW]=;E]=JdT>[:TMHX=; T&b=J0Nfe(TM=]wL3 ?W=_3.N
HK?V8:ADNeB b 8:; T(c[PA>=0bXbKHX;>97B ?W[<9<?M8:c YB`[:; TM_ =0bXbKHX=? Y F?M8:;>]0=:NG4)+)4)E3
,.-{#/  3H;DL>8:;>98:;>AdQ3GC:H 8:;E9>NOW[<c=c 8Xf JM;>_YRL68:?WA`?W=J >bKTMJ@]0[<;>]0=?M;EHX;>9V>;>[<?WA>=?W=Adb 8:aG=bK=A TM?M==0JN e
ml{q{hjkm}n:syZhjlgkVhxwuwvwv^ylih u^szsru^kVv^N>:[<bZ3><EN>_>_3Gj E+j>ND-::>3
,.-./7B 3  HKbX_G=bKb 8:HK;>=; 8#;>Aj/ 3B`8:;>;>HKb 8ENpOrQ"L>=*TV?W==dHX;>]0b>JWHX[<; _>?W[<a>bX=0c`N e`HX;k kwhxl8"ml6sru^kmlGn:sm8@g6hjyl6s
 hjl{q38 hjlst6ugt6uwhjkm n:li kWnx^syZxwu|hrq$hrqmson n:kVu^NE<[:bZ3-<NE_>_3G4) {EP-{>N -<E-:3
,.-j/7M"3{Q&8:;68##8(8:;EA  3{Q&8:;68##8PN{ORQ"L>=pTV?W==mY\TV[jY\TV?W== =0A>HKTMHX;>9"_>?W[<a>bK=cdNfe ^l6sRu^k^lGn:szyZhjlGn:o ' hjikmlGn:o4"n:szsRu^k^l
S(uwxwhM:l6yszyZhjlgl#szy p%x^yzn:o^l6sRu^oo y.u^lDx^jNE<[<b3PN>;E[>3GPN>_>_D3G<P-^Ej?)END-{<<E3
,.-/|B3%B`HK;>[+0f N  n:st6u^}n:szyZxMn:o` kwhM:kWn:}}yl?8Vt6uwhjkm n:l n:o hjkmyst}2vl8 5 7 HKbX= Yq]R; TV=?WJM]0HX=;E]=
BG>aEbXHX]8#TVHK[<;NG-<<P3
,.-j/#3H: =?M9:=:N[rm~6u^k:kWn^~6t v^3M bXJM=^HX=? P]0HX=0;>]=sBG>a>bKHXJMLE=?MJ0N-<<P3
,.-j/2143+M"3#QI8:?t-M8:;N!uSn:sZn,$szkmix^szikwuwvn:lwvSu^sonhjkxyo hjkmyst}2v^3e`:"B Y5zF SY 1(=9<HK[<;68:b![<;!"=0?M=0;>]=
=?MHK=J{]R;d5_>_>bKHX=0AdB 8#TVLE=c8#TVHK]JND-<<E3
,4)j/#3|D[PA>HK;N`M"3`[<JWTM=JN@8:;EA}	3|%8:?V8#9<bXHK[>N O~M<fE_EbX[<?WHX;>9_>b 8#; TTV[:_ [<bK[<9<HK]{8:b%JUTV? >]0T&>?M= (H.TVLTML>=
8#c 8:_Ec[A JM[6"TR%8:?W=4 8:;*[+ETMbXHX;E=:N e7$yojn F u^l6l6yZxMn:NP:[<bZ3>E-<N>_>_D3?+P:<END-{< P3
:
,P-0/#3 D4[A>HK;N2	3D2b0A>[<;ND8:;>A M"3 [:JWTV=0JN O~M fP_>bK[<?V8jTVHX[:;`[4" 8_>b 8:; T 8:?M]wL>H.TV=0]0TE?M=|A68jTw8:a68#JM=2(H.TVL
TML>=%8#c 8:c[A JW[4"TR8:?M= HXbXbc>JWTM?V8#TM=A4[<;28:;8:_>_EbX= TV?W==L?a>?WHXA7"z8:cHXb<N e :kwhjlDhj}yZu^N<[:bZ3 -ENj_3-<
-{:>NB 8#?M]wLPYrB 8  -<<E3
#
  ('
	  $ !S!  $  2+S'*+
z [:TM=STVL>8#T! "#mN 8#;>A TVLE=;$"]{8:;`a =S_68:?WTMHKTMHX[<;>;E=A8#]][:?MA>HK;>9TM[ _>?W[<_ [:JMHKTMHX[<;d
HX; TV[JM=^TVJ%&')( *&N+,,"#-*.(/'N+&"#0-*.( *&N+&,"#0')(/' 8:;>A1&32( 23





^`_,dfehgjilkTmhn INJ/TLporq i I m
n IJ/OXLXs n INJ K)LCt+ i IV ilk  mh]vu
8:;>A*TVLT>J ]
^ _,d  ]
^ _a 3 F&HX;68:bKbc6wOxZywK9
z] CH+IJ K)L{ z] &H+IJWOXL{
|
46587979:79:x<5}79<+79?A@CB@379D~G =0T ] aG= 8"#8:bKHXA,M9B "?M[<c=H+INJWL<TM[H k J/TLNjJ&>]wL TVL68#T z] &H+IJ K)Lz] CH+INJ/OPL{^N "[<bXbK[(HK;>92TML>=4A>=3P6;EHKTVHK[<;*[4" z] NPTVL>=0?M= HXJ%TR []8:JM=0J A>=0_ =0;>A>HK;>9[<;dTML>=4HXc8:9<=H+IVJWOXLm
-<3 z] CH+IJ/OXLHXJ8TV?W== k J  k Lm	TVLE=?M=`=fPHXJUTVJ 8<=?UTV= f\#IHX;\H+IJ/OPL J&>]wLTML68#T$#IV k  m] 3 ]q"z] CH+IJ K)L{b TVLE=;"[<? 8:;? <=0?WTM=f ilk HX; z] CH+IJ K)LmN J >]wLTVL>8#T ilk L68:J 8:; HKc 8:9:= i I"HX;H+IJ/K)LN
ilk HKJ"HX; z] CH+INJ/OXLmNPTVL>8#T@HXJ"HX; k J  k LZ3 5;EA`8#]][:?MA>HK;>9TV[][<;>JUTV?M8:HX; T \Z4_
 k Z ilkf #IZ i I
Q"LT>JN.H+INJ K)LH+INJWOXLC
P3 z] CH+IJ/OXL"HXJ@8V"[:?M=JUT  +k J/#II3Lm (L>=?W=%#I(8#;>AI(8#?M=STR [:=?UTVHX]0=J!#I"8:;>AI%HX;H+IJWOXL J&>]wL
TVL68jT#I%8:;>AI%L>8:=S?W=JW_ =0]0TVH.<=0bcd8:;dHXc8:9<=! k 8:;>A k a? ] 3]q" z] CH+IJ K)Lb TVLE=;g"[<?(8:;?
<=0?WTV= f ilk HK; z] CH+INJ K)LmN>J&E]wL`TVL>8#T ilk L>8:J(8:;*HXc8:9<= i I%HK;H+IVJ/K)LN ilk HKJ%HX; z] &H+IJWOXL{^NPTML68#T(HKJ"HX;
 k J  k LZ3 5 ;>A`8:]]0[<?MA>HK;>9TV[][:;>JWTM?V8:HK;>JWT7\+_





-<3L]q" ] b TVL>=0; z] &H+IJWL{ b 8:;>A z] CH k J/TL{ b 
P3"=bKJM=:N ] bc 8:;>A*TVL>=0;`;E=]=0JMJW=?V8#bc z] CH+INJ/Lbc 8:;>A z] CH k J/TL{b 3
5"]]0[<?MA>HK;>9TV[_>?M[<_G[<JWHKTVHK[<;dPN z] &H+INJWL{ z] &H k JWL%8:;EA z] &H k JWLp z] CH+IJ/LmN>TVLT>J(TVL>=0?M=
HXJ`"[+E?@]8:JM=0Jl
\z8?_ z] CH+IJ/LpH k J/TL8:;>A z] CH k J/TL{ b H+IJ/LC
+
\zaH_ z] CH+IJ/L b H k JWL 8:;>A z] CH k JWLpH+IJ/LC
\]*_ z] CH+IJ/L b H k JWL 8:;>A z] CH k JWL b H+INJ/LC
\zAH_ z] CH+IJ/LpH k J/TL8:;>A z] CH k J/TL{H+INJWL3
|
46587979:79: <5}79<+79?A@CB@379D  G  =^T ] a = 82:8#bXHXAZM9B "?M[<c +INJ/LDTM[% k J/TLN ] HKJHX;x ,"# *.( *
Hc" 8:;EA[<;>b*Hc" z] +IJ/L b  k JWLI8#;>A z]  k J/TL{ b INJ/XL3@Q"L>=;	a?dTVL>=SA>=3P6;EHKTVHK[<; [6" z] N.d8:;EA
L68{<= aG[:TVL8:;HXc8:9<=a? ] 3:	TVL>=TVL>=][:;>A>HKTMHX[<;}\+_4[6"#8:bXHKAEMf BN}	8#;>A1 8:?M=;>=0]=JWJV8:?WHXb
HXc8:9<= [<;d={8#]wL`[:TML>=?03
|




46587979:79:<+587><79?A@CB@379DG Q"LEHXJ"_>?W[<_ [:JMHKTMHX[<; HKJ"A>=]0[<c_ [<JW=AdHX; TR [_68#?WTVJ3
-<3{=0T ] aG= 8|:8#bXHXAgM9B "?M[<c+INJ/LTV[S k JWLZN>8:]]0[<?MA>HK;>9TV[_>?W[<_ [:JMHKTMHX[<;*8:_E_>bXHK=A TV[TV?W==0Jl
	 =H.TVL>=0? z] INJWL{b 8:;>A z]  k J/TL{b 8:;>A 
\z8?_ z] IJ/XL{r k J/TL@8:;>A z]  k J/TL{ b +INJ/LZN TVL>=0;TVLE=?M=d=fPHKJWTVJ6
#N8JW[<;[6"2N J&>]wL
TVL68jT z] IJ/L   k JW
VLZ3A]q" TVL>=0?M= HKJ|8 JW[<;  [4" J&>]wL TML68#T z]  k JW L{b  NpTML>=;
;>=]0=JWJV8:?WHXbc z] IJ/L b  k JWL \][<; TM?V8:A>HK]0TMHX[<; (H.TVL[4L?P_G[:TML>=JWHXJ _mNTVLT>Jw"[<?8:;? JW[<;>J
8b 
[6"}SN z]  k J/ L{ bc 8:;>A z]  k J/
VL{b  ] m  
l
\zaH_ z] IJ/XL{ b  k JWL 8:;>A z]  k J/TL{\+INJ/LZN6JWHXcHXbX8:? TM[TVL>=4_>?W=0HX[+EJ@]8:JM= 
\]*_ z] IJ/XL{ b  k J/TL@8#;>A z]  k J/TL{ b +INJ/LZN TVL>=0;_>?W[<_G[<JMH.TVHX[:; ]{8#;aG= 8:_E_>bXHK=A 8:;>A
]Tm V
\zAH_ z] CH+IJ/L H k JWL@8:;>A z] CH k J/TL{rH+INJ/XLN TVL>=0;_>?W[<_G[<JMH.TVHX[:; 	]8:; a =d8:_>_EbXHX=0A 8:;>A
] m ^3
\=*_ [<?"=H.TVL>=0? z] INJWL{ b 8:;>A z]  k J/TL{ bc 8:;>A*TVL>=0; ] b 
P3{=0T ] aG= 84#8:bXHKAZM9B "?W[<c   INJ/LGTM[  k JWLZNP8:]]0[<?MAEHX;>9 TV[2_E?M[<_G[<JMH.TVHK[<; 28:_>_>bKHX=ATV[s"[<?M=0JWTMJl
	 =H.TVL>=0? z]    INJ/Lbc 8:;>A z]   k JWLb 8:;EA 
\z8?_ z]    IJWL{  k JWL(8:;>A z]   +k J/TL{ b   INJWLN TML>=; TVLE=?M=*= fEHKJWTMJ
jN 8JM[<; [4"T2N J&>]wL
TVL68jT z]    IJ/LS  +k J/
L3]q"TVL>=0?M= HKJ 8`JM[:;  [4" J&E]wL TVL68#T z]   +k J/ L{b  NITML>=;
;>=]0=JWJV8:?WHXbc z]    IJ/L b  k J/TL|\z]0[<; TV?M8:A>HX]^TVHK[<;d(H.TVL[4 L?_ [:TML>=JWHXJ_^NDTML EJ "[<? 8:;?`JW[<;>J
8b 
[6"}SN z]   +k JW L{ bc 8:;>A z]   +k JW
L{bc  ] m 
N
\zaH_ z]    IJWL{ b k J/TL8:;>A z]   +k JWL   INJWLN>JMHKcHKb 8:? TV[TVL>=4_>?W=0HX[4>J(]{8:JW= 
:
\]*_ z]    IJWL{ b  +k J/TL(8:;EA z]   k J/TL{ b   INJ/LZN [<? z]    INJ/L  k J/TL(8#;>A z]   k JWL
  INJ/LZNETML>=;`8:]0][<?WA>HX;>9TM[_E?M[<_G[<JMH.TVHK[<;*EN ] m  ,"#V
\zAH_ [<?"=H.TVL>=0? z]    INJWL{ b 8:;>A z]   +k JWL b 8#;>AdTML>=; ] b 
|
46587979:79:MB 7f5 EG Q"L>HKJ"TVL>=0[<?M=0c %8#J P6?WJWTMbc _E?M[[:=A`aTg;DL68:;>9HX;, -PN6j/Z3
|
46587979:79:
	 EG Q"L>= _>?M[[4"&HXJ(JMHKcHKb 8:? TV[_>?M[[4"&[4"pQ"L>=0[<?M=0c _E?M[<_G[<JM=0A a?A;DL68:;E9HK;, #/3
5][:c_G[<JMH.TVHK[<;`[6"M9B`J ]8:;	a =SA>=3P>;>=A 8:J "[<bXbK[43{ =^T ] I@aG=|8#8:bXHKAM9B "?W[<c +I"TM[  k 8:;>A
bX=0T ]
k aG=48#8:bKHXA=M9B "?M[<c k TV[ N>TVL>=0; 
] I ] kpbg K#OR o/q i   K i  m$] I i OY mh]
klu
Q"L>HXJ(A>=P6;>HKTMHX[<;*HKJ"=fE8:]0TMbc JWHXcHXbX8:? TM[TVL>=4A>=P6;>HKTMHX[<; _E?M[<_G[<JM=0A`a?A;DL68#;>9>3 Q [_E?M[[4"&TML68#T ] I ] k N
=]{8#; >JM=|TML>=JV8:c=|JW]wL>=c=9<HK:=; a? ;DL68#;>9 HX;	LEHXJ bK=cc 8 , /Z3 Q&[ ]wLE=]w	][:;>A>HKTMHX[<;EJ%\z?_^N\
+_
8:;>A \?_mN<="TML EJ - >JWT ;>=0=ATV[]wL>[:JM=(TVL>?W=="_68:HK?MJKIV i I0mNK k  ilk p8#;>AK  i IHK; ] I ] k J&E]wLTML68#T
 KImN  K k mN  KV%8:?M=A>H =?W=; T{3 PHK;>]= ] I"8:;EA ] k 8#?M=#8:bKHXA=M9B`J0N][<;>AEHKTVHK[<;>Jw\zT_8#;>AU\m+_8#?M=
[<a PHK[+>JWbc :=?WHcP6=0A3[<;>A>H.TVHX[:; \?_ HXJ"8:bKJM[2:=?WHcP6=0A`H"= 8:_>_EbXHX=0A TVLE=_>?M[[4" [4" ;DL68:;>92[<;*][<c_>bX= fP=J
 KImN  K k mN  KVm32Fe>?UTVL>=0?Mc[<?M=#NDTVLE=_>?M[[4" [4"|;DL68:;E9 TV[ JMLE[! } ] I" ]
k Z# } ] I%$& 8 ] k 
]{8:;*8:bKJM[Sa = A>HX?W=]0TMbc8:_E_>bXHK=ATM[7dT>[:TMHX=0; TM=A TM?M== 9<?V8#_>L>J3 Q"LT>J%TML>=JM8:c=?M=0J&>b.TVJ ]{8:; aG= 8#_>_>bXHK=AHX;
TVL68#T@]8:JM=#3
z [ TV[JWL>[ TVL>8#T(' HKJ(8A>HXJUTw8:;>]0== ;>==0AdTM[_>?M[<=4TVLE=,"[:bXbX[(HK;>9|?M=0b 8#TMHX[<;EJl
-<3'$INJ/XL&IJ/XL{ b*) 
P3'$INJ/XL& k J/TL{ b '$ k J/TL&IJWL{V
E3'$INJ/XL&+ J K)LpZ,'$+IJ/LC0 k J/TL{$&' k JWLC+ J K)Lm3
1@=0b 8#TMHX[<;>J|\U-*_ 8:;EAg\Z+_ 8:?W=A>HK?M=]^Tp]0[<;>JM=3dT>=;>]0=J [4"A>=P6;>H.TVHX[:;S[4"6#8:bKHXA M9B`J3pFHE?WTVLE=?Mc[<?W=:N:?W=bX8#TVHK[<;
\?_ HXJp8 ?M=J >bKTI[<aETV8:HX;>=0A "?W[<c TVL>=%AE=3P6;>H.TVHK[<;2[4">][<c_ [:JMHKTMHX[<; aG=0TR ==;VM9B`J \]3" ;DL68#;>9, #/ZNjTVL>=0[<?M=0c
+_^3
46587979:7f:,	 ~G F6[<?8:;?K8#;>A$O HK;hH+INJWL%- H k JWLZNbK=0T ] aG=8 #8:bKHXA M9B "?M[:c H+INJ K)L
TV[H k J/OXLTVL>=0; ] HXJ 8#8:bKHXAM9B "?M[:cH+IJWL TV[xH k JWLZ3(Fe>?UTVL>=0?Mc[<?M= w. &H+IJ  ,`-L{ b w. &H+INJ  K.-L{
8:;>A w. CH k   , b w. CH k J  OY3Lm3p5"]]0[<?MA>HK;>9TV[_>?M[:_ [<JWHKTMHX[<; PNETVL>=0?M=4HXJ%TML>?M=0=4]{8:JW=J@A>=_G=;>AEHX;>9[<;
TVL>=4_G[<JMH.TVHX[:; [4">H+INJ  K.-L"?M[:; T([6">H k J  OY3Lm
-<3 w. CH+IVJ  K.-L{ b TVL>=0; ;>=0]=0JMJV8#?MHXb<N w. CH+IJ  ,`3L bc 
P3 w. CH+IVJ  K.-L{pH k J  OY3LZN{TML>=;4;>=0]=0JMJV8#?MHXb<N w. &H+IJ  ,`-L{pH k J  ,OR-LH k J  ,-L/ w. CH+IJ  ,`3LH k J  ,3LC
E3 w. CH+IVJ  K.-L{ b H k J  ,OR-LN TML>=;;E=]=0JMJM8:?MHKbc<N w. CH+IJ  ,`3L b H k J  OY3L@8:;>AH"  OY b  ,
TVL>=0;H k J  ,OR-L b H k J  3L0/ w. CH+IVJ  `-L b H k J  ,-L3=M bXJW=  OY21  ,TML>=;H k J  OY3LH k J  ,3L0/ w. &H+IJ  ,`-LH k J  3LZ3
<
|
46587979:79:<+587><79?A@CB@379D }G K a HX[+EJ`"?M[<c bK=cc 8|P3
|
46587979:79:<+587><79?A@CB@379D}G K a HX[+EJ`"?M[<c bK=cc 8|P3
|
46587979:79:<+587><79?A@CB@379D E>G K a HX[+EJ{"?W[<c bK=cc 8|P3
|
46587979:
7f: 	 y}G F6[<? 8#;T%K 8:;>AO|HK;H+INJWL -SH k J/TLN 8:;>Ai"[<? 8:;?|#8:bKHXAiM9B ] HK; K#ORw. CH+I  ,`0 b w. CH+IV  K.^3 Fe>?WTML>=?Wc[<?W=:N  , Z  ,OR 8#;>ATVLE=; 8:]0][<?WA>HX;>9dTV[`_>?M[<_G[<JWHKTVHK[<;PNH k   OY0H k   0^NETML EJ@H" w. CH+I  INK.0pH k   k OY0 TVL>=0; w. CH+IN  IN,`0H k   k m3
]q"  OY b  ,^N{TML>=;%H k   ,OR b H k   ,G8:;>A4Hc" w. &H+IN  IK.0 b H k   k OY0TVLE=; w. CH+IN  I,`0 bH k   k ,m3
K TML>=?U(HXJW=:N H k   OY0 H k   0^N w. &H+I  K.0 b H k   OY0 H k    / w. CH+IN  IV,`0H k   k ,m3
 =^T ] I m  KOYSJ >]wL TVL68#T z. INCH+I  ,`0x H k   S8:;>A z. IN&H k   0 b H+IN  `^N TML>=;
TVL>=0?M= =fPHXJUTVJ!O
	O J&E]wL TVL68jT  ,O{b  %8:;>A z. I&H+IN  `pH k   ,O (8:;>A z. INCH k   O 0 bH+IN  R0^3 =0T ] km   i 0048#;>AbK=0T ] aG=TVL>=V>;>HK[<; ] I e1] k 31(=c8:?M TML68#T ] I ] kb N
TVL>=0;dTML>=4HXc8:9<= [4"8H k   ,O  %a? w. HXJ"9<H.<=0;da? z. I w. CH k   O  0 b z. IVCH k   ,O  m3 5"]]0[<?MA>HK;>9TV[
_>?M=^PHK[+>J?W=J&EbKT w. &H k   ,O  b H+I  ,` / w. CH+I  ,`0 H k   O m3s =^T i  aG=8 A>=0JM]0=;>A68#; T
[4" i J&>]wLTML68#T   i xb  ,` 8:;>A w. &H+IN   i 0xb 3 w. HKJS8#;HK;>]?W={8:JWHX;>9g"^>;>]^TVHX[:;NH+I   i {H+IN  R0  w. CH+IN   i {0 w. CH+IN  ,`0=H k   O 0^NL>[=^<=0? w. CH+I   i 0 b z. k &H+I   i {0T
H k     04(L>=0?M=[  	 4J&>]wL TML68#T    b  ,[<? w. CH+IV   i  0 b z. k CH+IV   i  0S H k   ,m3
]R; a [#TVL]8:JM=0J  w. CH+IN   i { H k   O 0^N&TML>HXJ HXJS8`]0[<; TV?M8:A>HX]^TVHK[<;N TVLT>J w. CH+I   i {0 b  8:;>Az. k CH+IV   i 0 bU 3 FIHX;>8:bXb ] b ] I48#;>ATML>=; w. CH+IN  ,`0% H k   ,08:;>A w. CH k   ,0 bH+IN  R0^NETML>HXJ"c={8#;>J ] m  ')( * ,"#^3
F[:bXbX[(HK;>9*_>?M=^PHK[+>J ?M=0J&>b.TVJNI;>=]0=JMJM8:?V8#bc<N ] k HXJ4;>[#T|8*:8#bXHXAUM9B "?W[<c H+INJ i L TM[$H k J 3LJ >]wLTML68#Tz. k CH+IV  R0[H k   ,28#;>A z. k &H k   0 b H+IN  R0Z\z8:;>A ][:; :=?WJM=b!_^3 5 ;>A ] k c#>JUT|TV[
JV8#TMHXJ "t [<;>=4[4" TVL>=4_>?W=0HX[+EJ@_E?M[<_G=?UTVHX=0J3
1@=0]HX_E?M[]{8:b  [<a HX[4>J3
|
46587979:79:<+587><+79?A@CB@379D EEG Q"L>=_>?W[P[4"p[4" TVL>HKJ_>?W[<_G[<JMH.TVHX[:;`HKJa68:JW=A [<;_E?M[<_G[<JMH.TVHK[<;>J 8:;>A
bX=cc8  8:;EA P3=0T ] a =8 #8:bXHKANMf B [4"xJ "#3L ')( * N TVLE=; 8#]][:?MA>HK;>9 TV[ _>?M[<_G[<JWHKTVHK[<; 
\&,"# ,"#&_^N ] JM8#TVHKJ P6=0J([<;>= 8:;>Ad[<;>b [<;>=4[4" TVLE=,PE<=S8:JMJW=?WTMHX[<;EJl
-<3qR
 m  8JWL|J >]wLTML68#T ] m 
lm3 5 J	=JWTV8:a>bKHXJMLE=Aa? _>?W[<_ [:JMHKTMHX[<; PN ] HXJ HX;
J "#3L')( * H"|8:;EA[:;>bcHc" ] HKJ HX; J "#
l3L,')( * \][<?W?M=JW_ [:;>A>J*TV[ ]{8:JW=J-<3 8 8#;>A 38 [4"
TVL>= TV8:a>bK=4+_^NP[<?"Hc" ] HKJ%HX;
JW,"#
N-L *.( *	8:;>A  
lb  , \z][:?M?M=0JM_G[<;>A>J%TM[TVL>=]8:JM=-<3 ][4"
TVL>= 8:?W?V8 !_^3G]R; TVLE=[:TVL>=0?"]{8:JW=J0N ] HKJ%HX;
JW,"#
N-L *.(/' e J 
l3L,')(/' N>8:;>A*;>=]0=JWJV8:?WHXbc ] HKJ
;>[:T@HX;
J ,"#-L ')( * \z][:?M?M=0JM_G[<;>A>J"TM[]8:JM=0J -:3 aNG3 aN-:3 Ad8:;>A P3 A*[4"&TML>= 8:?M?M8 2_
:
P3qR 
 m  >J/L J&>]wL2TML68#T ] m , 
 #^3 5J =JUTw8:a>bKHXJWL>=A a?4_>?M[<_G[<JWHKTVHK[<; PN ] HKJ HK;xJW,"#-L')( *
Hc"&[<;>b Hc" ] HXJ"HK;1JW, 
 -L')( * 8:;>A   
l b  ,`
E3 ,"# mr] 8:;>A ] m  ,"#^NTML>=; w. I  ,`0 b  k   , 8:;>A w.  k   ,0 b+IN  ,`0^N68:;EAdTML>=; ] HKJ";>[:T(HK;1JW,"#-L')( *}
>3 ]Tm  ,"#mN68:;>A*;>=0]=0JMJV8#?MHXb ] HKJ"HX;
J ,"#3L')( * H"&8:;>Ad[<;>bc ] HXJ"HX; J   ,"#-L')( *}
P3 ] b 3
|
J ,"#-L *.(/'`HXJ"A>=^TV=0?McHX;>=0AdJcc=0TM?MHX]8:bXbi"?M[<c J -L')( *I3
	
 h u^s ] >^u2n jn:o yoiu  qmkVhj}SIVJWL srh k J/TL"hrq J "#3L *.( *W st6u^l ] vn:syXv^p%uwv
hjlDuhrqst6u q{hjooXhXnIv njvwvu^k^szyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s  
l b  , n:l ] m J "#
-L *.( *
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m J  
 #3L *.( * 
 8 ,"# mh] n:l ]m J   "#3L *.( * e J   -L ')(/' 
Y8 ] m J   ,"#-L *.( * 
! 8 ] b 8
46587979:G TML>=4_>?M[[4"&HXJ"JMHKcHKb 8:? TV[TVLE= _E?M[[4" [4"I_E?M[<_G[<JMH.TVHK[<;	-<-<3
|
	
" h u^s ] >^u*nEjn:o yoIu  qmkwhj}#SIVJWL4sRh$ k JWL|hrq&%XJ ,"#3L *.( * ' ')( * W st6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s  
l b  , n:l ] m % JW,"#
N-L *.( *)' ')( * 
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m % J  
j#3L{*.( * ' ')( * 
 8 ,"# mh] n:l ]m % J   ,"#3L *.( *)' ')( * e % J   ,"#-L')(/'	' ')( * 
Y8 ] m % J   -L *.( *)' ')( * 
! 8 ] b 8
:
   TML>=4_>?M[[4" HXJ"JWHXcHXbX8:? TM[TML>=4_>?M[[4" [4"&_>?M[:_ [<JWHKTMHX[<;	-<-:3
|
% J -L *.( *)' *.(/' HKJ"A>=0TM=?WcHK;>=A*J cc=^TV?WHX]{8#bXbcV"?M[:c % JW,"#-L *.( *)' ')( * 3
]R;dTML>="[<bXbK[(HK;>9>N % J "#3L *.( * ' *.( * A>=;>[#TV=J % JW,"#-L *.( *)' *.( * e % JW,"#-L *.( * ' ')(/' 3
	
 h u^s ] >^u*nEjn:o yoIu  qmkwhj}#SIVJWL4sRh$ k JWL|hrq % J ,"#3L *.( * ' *.( * W st6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s  
l b  , n:l ] m % JW,"#
N-L *.( *)' *.( * 
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m % J  
j#3L *.( * ' *.( * 
 8 ,"# mh] n:l ]m % J   ,"#3L *.( * ' *.( * e % J   ,"#-L')(/' ' *.( * 
Y8 ] m % J   -L *.( *)' *.( * 
! 8 ] b 8




	 h u^s ] >^u2n jn:o yoiu  qmkVhj}SIVJWL srh k J/TL"hrq J "#3L ')(/' W st6u^l ] vn:syXv^p%uwv
hjlDuhrqst6u q{hjooXhXnIv njvwvu^k^szyZhjlEv
 8 ] m J   ,"#-L')(/' 
 8 ] b 8




 h u^s ] >^u*nEjn:o yoIu  qmkwhj}#SIVJWL4sRh$ k JWL|hrq % J ,"#3L')(/'	' ')( * W st6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8 ] m % J   -L')(/'' ')( * 
 8 ] b 8
+)
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
% J -L ')(/'' *.(/' HKJ"A>=0TM=?WcHK;>=A*J cc=^TV?WHX]{8#bXbcV"?M[:c % JW,"#-L ')(/'' ')( * 3
]R;dTML>="[<bXbK[(HK;>9>N % J "#3L')(/' ' *.( * A>=;>[#TV=J % JW,"#-L')(/' ' *.( * e % JW,"#-L')(/' ' ')(/' 3
	
  h u^s ] >^u*nEjn:o yoIu  qmkwhj}#SIVJWL4sRh$ k JWL|hrq % J ,"#3L')(/'	' *.( * W st6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8 ] m %J   -L ')(/'' *.( * 
 8 ] b 8
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
	
 h u^s ] >^u n%jn:o yo#u  qmkVhj}xIVJWL sRh k J/TLhrqJ   -L')( *W st6u^l ] vn:syXv^p%uwv
hjlDuhrqst6u q{hjooXhXnIv njvwvu^k^szyZhjlEv 
 8TqR
 m  8JWL v^i6xwtdstEn:s 
rn	  ,
Nb   n:l ] m J   




N b   n:l ] m J   
l3L ')( * 
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m J    
 #3L')( * 
 8 ] m J   -L')( *
Y8 ] b
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
J   ,"#-L *.(/'`HXJ(A>=^TV=0?McHX;>=0AdJcc=0TM?MHX]8:bXbi"?M[<c J   -L')( *I3
	
 h u^s ] >^u n%jn:o yo#u  qmkVhj}xIVJWL sRh k J/TLhrqJ   -L *.( * W st6u^l ] vn:syXv^p%uwv
hjlDuhrqst6u q{hjooXhXnIv njvwvu^k^szyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s  
l b  , n:l ] m J   "#
-L *.( * 
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m J    
 #3L *.( * 
 8 ] m J   -L *.( *
Y8 ] b
E-
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
	
   h u^s ] >^u nIjn:o you  qmkVhj} [IJWLsrh  k JWLShrq % J   ,"#-L *.( * ' ')( * Wst6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s  
l b  , n:l ] m % J   ,"#
N-L *.( * ' ')( * 
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m % J    
j#3L{*.( * ' ')( * 
 8 ] m % J   "#3L{*.( * ' ')( *
Y8 ] b
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
	
   h u^s ] >^u nIjn:o you  qmkVhj} [IJWLsrh  k JWLShrq % J   ,"#-L *.( *)' *.( * Wst6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s  
l b  , n:l ] m % J   ,"#
N-L *.( * ' *.( * 
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m % J    
j#3L{*.( * ' *.( * 
 8 ] m % J   "#3L{*.( * ' *.( * 
Y8 ] b 8
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
	
 	 h u^s ] >^u n%jn:o yo#u  qmkVhj}xIVJWL sRh k J/TLhrqJ   -L')(/' W st6u^l ] vn:syXv^p%uwv
hjlDuhrqst6u q{hjooXhXnIv njvwvu^k^szyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s 




Nb   n:l ] m J   
l3L{*.(/' 
 8TqR 
 m  >J/L v^i6xwtdstEn:s 




  , 
 b  ,` n:l ] m J   , 
 -L')( * 
 8 ] m J   -L ')(/')
Y8 ] b 8
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
	
 	" h u^s ] >^u nIjn:o you  qmkVhj} [IJWLsrh  k JWLShrq %XJ   ,"#-L ')(/'' ')( * Wst6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s 
rn	  ,
N b   n:l ] m % J   
l3L ')(/' ' ')( * hjk 
~>
  ,
Nb   n:l ] m % J   
l3L,')(/' ' ')( * e % J   ,"#
N-L')(/'	' *.( * 
 8TqR 
 m  >J/L v^i6xwtdstEn:s   
l b  ,` n:l ] m % J    
j#3L,')(/' ' ')( * 
 8 ] m % J   "#3L,')(/' ' ')( * 
Y8 ] b 8
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
	
   h u^s ] >^u nIjn:o you  qmkVhj} [IJWLsrh  k JWLShrq % J   ,"#-L')(/' ' *.( * Wst6u^l ]
vn:syXv^p%uwv|hjlDuhrq st6u q{hjooXhXnIvSnjvwvu^kmszyZhjlEv
 8TqR
 m  8JWL v^i6xwtdstEn:s 
rn	  ,
N b   n:l ] m % J   
l3L,')(/' ' *.( * hjk 
~>
  ,
Nb   n:l ] m % J   
l3L,')(/' ' *.(/' e J   ,"#
N-L *.(/' 
 8TqR 
 m  >J/L v^i6xwtdstEn:s 
rn	  , 
  b  ,` n:l ] m % J   , 
j#3L,')(/' ' *.( * 
~>
  , 
 b  ,` n:l ] m % J   , 
j#3L,')(/' ' ')( * e J   , 
 -L')( *
<
 8 ] m % J   "#3L,')(/' ' *.( * 
Y8 ] b 8
46587979:  TVLE= _E?M[[4"IHKJ"JMHKcHKb 8:? TV[TVL>=_E?M[[4"I[6"I_>?W[<_G[<JMH.TVHX[:;	-<-<3
|
  	  " h u^s+IV# k    #I>^u4st6uvhjlEv|hrqn:loXu^s+!I# k     #
	=>^u4st6uvhjlEv2hrqsW st6u^l
'$ IJ/LC  k J/TL{ b
 
'$    k J/TL{$ P^  ^  g '$SIVJWL&  k JW
VL"! '$    k J/
L{ u
'$SIVJWL&  $ #$ % &'( ) %  g '$ IJ/ 
L&  k J/TL{*! '$SIVJW 
L&   u
J '$ [IVJ/LC  k JWL3L,')( * $& &+.$
 ,+#
J '$ [IVJ/LC  k JWL3L{*.(/'2$& &+.$
 ,+#
J '$ [IVJ/LC  k JWL3L,')(/'2$& 
J '$ [IVJ/LC  k JWL3L *.( * $& 
- .0/  h u^s+XIV# k     #1I>^u st6u vhjlEvhrqpn:loXu^s!I k    #
	g>^u4st6uvhjlEv|hrq,W st6u^l
J '$ [IJ/LC  k J/TL{-L')( *
b
 
'$ [IJWL&  $ #$`^ '( ) ^32 J '$ xIVJWL&  k JW
L{-L')( *4! '    k JW
VL'5
' [IJ/XL&  $  ^76 89 ^ ;:<* 89 ^=: 2 J '$ [IJ/LC  k JW
VL3L{*.( *>! '$    k J/
L'5
'    k JWL$ #$ % 76 89 % :<* 89 % :?2 J '$ xIVJW 
L&  k J/TL{-L ')( * ! '$ [IJ/ 
L&   5#$A@  J  B 9 % ( ^A:CEDGF D L(HF D gI % ( ^ J u
KML)NON0PRQ h u^s+XI k     #1>^u st6uvhjlEv2hrqn:loXu^s!I # k    #
	g>^u st6uvhjlEv|hrq,W st6u^l
J '$ xIJWL&  k J/TL{-L *.( * b#$
 
S J '$ xIVJWL&  k JWL3L{*.( *UT ')( *S J '$ xIVJWL&  k JWL3L{*.( *UT *.(/'S J '$ xIVJWL&  k JWL3L *.( *UT *.( *S J '$ xIVJWL&  k JWL3L{*.( *UT 2( 2
% J '$ [IVJ/LC  k JWL3L{*.( * ' ')( *
b
 
'$    k JWL$ #$P^  6 89 ^  : * 89 ^A:?V % J '$ xIVJWL&  k JW
VL3L{*.( * ' ')( * ! '$    k J/
VL{W
'$ [IJ/LC  $  % X6 89 % ;: * 89 % :YV % J '$ [IJW 
L&  k J/TL{-L *.( *)' ')( * ! '$ xIVJW 
L&  1W#$ @  J  B 9 % ( ^=:Z[D3F D L HF D gI % ( ^ J u
:
% J '$ [IVJ/LC  k JWL3L{*.( * ' *.( *
b
 
'$    k JWL$ #$P^ 76 89 ^ : * 89 ^A:?V % J '$ xIVJWL&  k JW
VL3L{*.( * ' *.( * ! '$    k J/
VL{W
'$ [IJ/LC  $  % X6 89 % ;: * 89 % : V %XJ '$ [IJW 
L&  k J/TL{-L *.( *)' *.( * ! '$ xIVJW 
L&   W#$ @    B 9 % ( ^=:Z D3F D  D3F D gI % ( ^ J u
%XJ '$ [IVJ/LC  k JWL3L *.( *)' 2( 2
b
 
'$    k JWL$ #$P^  6 89 ^  : * 89 ^A:?V % J '$ xIVJWL&  k JW
VL3L{*.( * ' 2( 2 ! '$    k J/
VL{W
'$ [IJ/LC  $  %  6 89 %  : * 89 % :YV % J '$ [IJW 
L&  k J/TL{-L *.( *)' 2( 2 ! '$ xIVJW 




g1I % ( ^ J u
KML)NON0P h u^s+XI k     #1>^u st6uvhjlEv2hrqn:loXu^s!I # k    #
	g>^u st6uvhjlEv|hrq,W st6u^l
J '$ [IJ/LC  k J/TL{-L ')(/' b
 
% J '$ xIVJWL&  k JWL3L,')(/' ' ')( *
% J '$ xIVJWL&  k JWL3L,')(/' ' *.(/'
% J '$ xIVJWL&  k JWL3L,')(/' ' *.( *
%PJ '$ [IJ/LC  k JWL3L ')(/'	' ')( *
b #$
 
'$    k J/TL{$ `^  '( ) ^ V % J '$ [IJ/LC  k JW
VL3L,')(/'' ')( * ! '$    k JW
VL1W
'$    k J/TL{$  89 ^  :,<* 89 ^A:?V % J '$ [IJ/LC  k JW
VL3L,')(/' ' *.( * ! '$    k JW
L{W
'$ [IVJ/LC  $  89 %  :<* 89 % :YV % J ' [IJ/ 
LC  k J/TL{-L')(/'' ')( * ! '$ [IJ/ 
VLC   W#$ @    B 9 % ( ^=:Z H)F H  HF D gI % ( ^ J u
%PJ '$ [IJ/LC  k JWL3L ')(/'	' *.( *
b #$
 
'$    k J/TL{$  89 ^  : * 89 ^A: V % J '$ [IJ/LC  k JW
VL3L,')(/' ' *.( * ! '$    k JW
L{ W
'$    k J/TL{$  89 ^  :,<* 89 ^A:?V % J '$ [IJ/LC  k JW
VL3L,')(/' ' *.(/' ! '$    k JW
L{ W
'$    k J/TL{$  89 ^  :,<* 89 ^A: 2 J ' [IJ/XL&  k J/
L{-L *.(/'#! '$    k J/
VL{15
'$ [IVJ/LC  $ 89 % : * 89 % :YV % J ' [IJ/ 
LC  k J/TL{-L')(/'' *.( * ! '$ [IJ/ 
VLC  W
'$ [IVJ/LC  $ 89 % :<* 89 % :YV % J ' [IJ/ 
LC  k J/TL{-L')(/'' ')( * ! '$ [IJ/ 
VLC  W
'$ [IVJ/LC  $  89 % :<* 89 % :?2 J '$ xIVJW 
L&  k J/TL{-L ')(/' ! '$ [IJ/ 
L&   5#$ @    B 9 % ( ^=:Z H)F H  DGF D g1I % ( ^ (J u
?
KML)NON0P  h u^s+XI k     #1>^u st6uvhjlEv2hrqn:loXu^s!I # k    #
	g>^u st6uvhjlEv|hrq,W st6u^l
J '$SIVJWL&  k JWL3L,')( *
b  
'$    k J/TL{$  ^  '( ) ^32 J ' IJWL& k JW
VL3L,')( * ! '    k J/
L{ 5
'$    k J/TL{$ P^  6 89 ^  :<* 89 ^=:?2 J '$ IJ/LC  k J/
L{-L *.( *>! '$    k JW
L{15
J '$ [IJ/LC  k J/TL{-L')( * $& &+.$
 ,+#
J '$SIVJWL&  k JWL3L{*.( *
b
 
'$    k J/TL{$  ^76 89 ^  : * 89 ^=:?2 J '$ IJ/LC  k J/
L{-L *.( * ! '$    k JW
L{ 5
'$SIJ/LC  $  %  6 89 % ;: * 89 % : 2 J '$ IJ/ 
VLC  k J/TL{-L *.( * ! '$SIJ/ 
L&   5
J '$ [IJ/LC  k J/TL{-L *.( * $& 
J '$ [IJ/LC  k J/TL{-L ')(/' $& 
% J '$SIVJWL&  k JWL3L{*.( * ' ')( *
b #$
 
'$    k J/TL{$  ^76 89 ^ ;: * 89 ^=:?V % J '$SIVJWL&  k JW
VL3L *.( * ' ')( * ! '$    k JW
VL W
'$SIJ/LC  $  % X6 89 % ;: * 89 % : V % J '$SIVJW 
L&  k JWL3L *.( * ' ')( * ! '$ IJ/ 
LC   W
% J '$ [IJ/LC  k JWL3L{*.( * ' ')( * $
 ,"#
%PJ '$ [IJ/LC  k JWL3L ')(/'' ')( * $
 ,"#
% J '$SIVJWL&  k JWL3L *.( * ' *.( *
b #$
 
'$    k J/TL{$ X^76 89 ^ ;: * 89 ^=: V %J '$SIVJWL&  k JW
VL3L *.( *)' *.( * ! '$    k JW
VL W
'$SIJ/LC  $  %  6 89 %  : * 89 % : V % J '$SIVJW 
L&  k JWL3L *.( * ' *.( * ! '$ IJ/ 
LC  W
% J '$ [IJ/LC  k JWL3L{*.( *)' *.( * $
 ,"#
% J '$ [IJ/LC  k JWL3L ')(/'' *.( * $
 ,"#
J '$SIVJWL&  k JWL3L')(/' b J '$ xIVJWL&  k JWL3L,')(/' $
 ," +$& ,+#
% J '$ IJ/LC  k J/TL{-L')(/' ' ')( * b % J '$ xIVJWL&  k JWL3L')(/' ' ')( * $& ," +$
.+
% J '$ IJ/LC  k J/TL{-L')(/'' *.( * b % J '$ xIVJWL&  k JWL3L')(/'' *.( * $& ," +$
.+
B ?W[<=J [4"9"[<bXbK[(HK;>9|_>?W[<_G[<JMH.TVHX[:;>J"8:?W=48A>HK?M=0]0T(][:;>JM=3d E=;>]0=2[4"&_>?M[:_ [<JWHKTMHX[<;>J%EN8:;>A-*)E3
	
  	 F hjkSn:l6 kVuwv^skmyZx^sRu& u  ] yl J   ,"#3L ')( * W st6u^kVuu<yXv^svT 
 n:lpvhjlEvhrq
n:l% v^i6xwtdstEn:s 
	  , 
  b  ,` W  ,  b   n:l ] m J  
 # -L')( *hjk 
<
	  , 
  b  ,` W  , b   n:l ] m J  
 # -L')( * e J  
 # -L *.( *G8
J   -L *.(/' HXJ"AE=0TV=0?McHX;>=0A*aT*Jcc=0TM? <3
	
   F hjk n:l6|kVuwv^skmyZx^sRu&#u  ] yl % J   ,"#-L')(/' ' ')( * WIst6u^kwu u<yXv^svp 
n:l vhjlEv
hrqn:l  v^i6xwtdstEn:s 
	  , 
  b  ,` W  ,  b   n:l ] m % J  
 # -L')(/' ' ')( * hjk 
	  , 
  b  ,` W  , b   n:l ] m % J  
 # -L')(/'' ')( * e % JW, 
  -L')(/'' *.( * 8
% J   "#3L')(/' ' *.(/' HXJ"A>=^TV=?WcHK;>=Ada? J cc=^TV?<3
	
    F hjk	n:l6 kVuwv^skmyZx^sRu&@u  ] yl % J   -L')(/' ' *.( * W st6u^kVuu<yXv^svn	~En:kmszysyZhjlJ hrq ] n:ln }n:sRxwtyl  hrq[,"#v^ixwtstEn:sst6u^kVu u<yXv^sv ]  yl % JW, 
  -L ')(/'' *.( * n yst
 , 
  b  ,` W  ,  b  ,n:ln:l q{hjk n:l6u^oXu^} u^l6sv ]  hrq st6u ~En:kmsyszyZhjlJ st6u^kVuSu<yXv^sv n ~En:yk,7	#  m   
	 y q  ,  b  ,`2n:l  ,
	  b  ,4st6u^l
]  m %XJW,7	##-L ')(/' ' *.( * e %PJW,7	#-L ')(/' ' ')(/'
	 y q  ,  b  ,`2n:l  ,
	 b  ,4st6u^l
]   m JW,7	# 3L *.(/' e % J X	 -L ')(/' ' ')(/' e % J X	#-L ')(/' ' *.(/'
	 y q  , b  ,`2n:l  ,
	  b  ,4st6u^l
]   m JW,7	# 3L ')( * e % J X	 -L ')(/' ' ')(/' e % J X	#-L ')(/' ' ')( *
	 y q  , b  ,`2n:l  ,
	 b  ,4st6u^l ]   m ,7	# 38

			 F hjk|n:l6 kVuwv^skmyZx^sRu&=u  ] yl % J   ,"#-L ')(/'	' ')(/' W"st6u^kVu u<yXv^svn~En:kmsyszyZhjl J
hrq ] n:ln}n:sRxwtyl  hrq[,"#@v^i6xwt stEn:spv^ixwt stEn:s6q{hjk4n:l6 u^oXu^} u^l6sv ] "hrq st6u~En:kmsyszyZhjl>J
st6u^kVuu<yXv^sv2n4~En:yk ,7	## m   v^i6xwt*stEn:s 
	  ,7	j b  ` W    b  , n:l ]  m % J X	##-L ')(/' ' ')(/' 
 
	  ,7	j b  ` W   b  , n:l 
]  m JW,7	##3L *.(/' e % J X	##-L ')(/' ' ')(/' e % JW,7	#-L ')(/' ' *.(/'
	 y q  , b  ,`2n:l  ,
	  b  ,4st6u^l
]  m JW,7	##3L ')( * e % J X	##-L ')(/' ' ')(/' e % JW,7	#-L ')(/' ' ')( *
	 y q  , b  ,`2n:l  ,
	 b  ,4st6u^l ]  m X	#l8

			 NF hjk@n:l64kVuwv^szk^yZx^sRu&su  ] yl % J   ,"#-L *.( * ' ')( * W&st6u^kVu u<yXv^sv9 
n:lTDvhjlEv
hrqn:l  v^i6xwtdstEn:s   
l b  ,`W  ,  b  , n:l ] m % JW, 
 # -L *.( * ' ')( * 8
%PJ   "#3L *.( * ' *.(/' HXJ"A>=^TV=?WcHK;>=Ada? J cc=^TV?<3
	
 "  F hjk|n:l6 kVuwv^szkmyZx^sru& u  ] yl % J   ,"#3L{*.( * ' ')(/' W(st6u^kVuu<yXv^svn2~En:kmsyszyZhjl J
hrq ] n:l n }n:sRxwtyl   hrq [,"# v^i6xwtstEn:s2st6u^kVu u<yXv^svn:l u^oXu^} u^l6s ]  hrqJ n:l n ~En:yk
, 
 #  m   v^ixwt stEn:s   
N b  ,` W    b  dn:l ]  m % J  
 # -L *.( *)' ')(/' n:lq{hjk
n:l6du^oXu^} u^l6sv ]   hrq st6u"~En:kmszyZhjl4J st6u^kVuu<yXv^sv2nS~En:yk ,7	# m   vn:szyXvqm#yldhjlDuhrq4st6uwvu q{hjik
~Gkwhw~6u^kmszyZuwv 
	 y q  ,7	j b  `Sn:l  ,  b  ,4st6u^l ]   m % J X	#-L *.( * ' 2( 2 
	 hjst6u^k n yXvu W ]   b 8

			NF hjk n:l6 kVuwv^szkmyZx^sru&u  ] yl % J   "#3L *.( * ' 2( 2 W4st6u^kVu*u<yXv^sv n ~En:k^szyszyZhjlOJ
hrq ] n:l n }n:sRxwtyl   hrq [,"# v^i6xwtstEn:s2st6u^kVu u<yXv^svn:l u^oXu^} u^l6s ]  hrqJ n:l n ~En:yk
, 
 #  m   v^ixwtstEn:s   
l b  ` W    b  n:l ]  m % J , 
 # 3L{*.( * ' 2( 2 n:lq{hjkn:l6
u^oXu^} u^l6sv ]  hrq*st6u~En:k^szyZhjl J st6u^kVu	u<yXv^sv nd~En:ykX	 #  m   vn:szyXvqm#yl hjlDu	hrq*st6uwvu4q{hjik
~Gkwhw~6u^kmszyZuwv 
	 y q  ,7	j b  `Sn:l  ,  b  ,4st6u^l ]   m % J X	#-L *.( * ' 2( 2 
	 hjst6u^k n yXvu W ]   b 8

			  F hjk|n:l6 kVuwv^skmyZx^sRu&=u  ] yl % J   ,"#-L *.( * ' *.( * W"st6u^kVu u<yXv^svn~En:kmsyszyZhjl J
hrq ] n:l n }n:sRxwtyl   hrq [,"# v^i6xwtstEn:s2st6u^kVu u<yXv^svn:l u^oXu^} u^l6s ]  hrqJ n:l n ~En:yk
, 
 #  m   v^ixwt stEn:s   
N b  ,` W    b  dn:l ]  m % J  
 # -L *.( *)' *.( * n:lq{hjk
n:l6du^oXu^} u^l6sv ]  @hrq st6u"~En:kmszyZhjl4J st6u^kVuu<yXv^sv2nS~En:yk ,7	# m   vn:szyXvqm#yldhjlDuhrq4st6uwvu q{hjik
~Gkwhw~6u^kmszyZuwv 
<
	 y q  ,7	j b  `Sn:l  ,  b  ,4st6u^l
]   m % JW,7	# 3L *.( * ' *.( * e % JW,7	##3L *.( * ' ')(/' e % JW,7	##3L *.( * ' 2( 2
e % J X	##-L ')(/' ' *.( * e % JW,7	#-L ')(/' ' ')(/'
u^ovu 
	 y q  ,7	j b  `Sn:l  , b  ,4st6u^l ]   m J X	##-L ')( * e JW,7	##3L ')(/' u^ovu 
	 y q  ,7	jb  `Sn:l  ,  b  ,4st6u^l ]   m J X	##-L *.(/' e JW,7	##3L ')(/' u^ovu 






















FIHX9+E?M=-+=3P6;EHKTVHK[<;d[4" z] H+INJWL  z] &H+IJWL{^N \Mn _(8:;>A \ >._"HKbXbc>JWTM?V8#TM=J%TVLE=SHKc 8:9:= [4" [<;E=4TM?M=0= I^N
\wx _%8:;>AR\&e_HKbXbEJWTV?M8#TV=0JTVLE= HKc 8#9<= [4"&[<;>="[<?W=JWT>I 
	 \Mn _%Q"L>=4HXc8:9<= [4"+I%HKJ(8J >aPY\TM?M=0= [6" k 
	 \&>._ Q"L>=HKc 8#9<=4[4"9+I@HKJ 8Z"[<?W=JWT HX;>]0b>A>=0AHX; k N ?M=c8:?WdTML68#TTML>=?M[[:T [4"9+I@L>8:J ;>[ HKc 8:9:=
a? ] 
	 \wx _Q"L>=HXc8:9<=|[6">I HKJS8 TM?M==HK;>]bc>A>=A HK; k N ?M=c8:?W`TVL>8#T4<=?UTVHK]=J [4"9I (L>HX]wLL68{<=8:;
HXc8:9<= a? ] a =0bX[<;E9|TV[[<;>= TV?W==4[4" TVL>="[<?W=JUT>IV
	 \&e_%Q"L>=4HXc8:9<=[4">I%HKJ(8i"[:?M=JUT([4"	 k 3
[<bX[<?"]0[<; <=0; TMHX[<;A>JM=0AdTML>?M[4>9<L>[+PT@TML>=4_68:_G=?03
 =?WTMHX]0=J \z[<?%TM?M=0=J _"?M=0_>?M=0JM=0; TM=AHK; 
	 a>b 8#]w L68{<=S8:;*HXc8:9<= a? ] 














(d1 ) (d )
(d )
FIHX9+E?M=   B&8:?WTMHKTMHX[<;[4"(TVL>= JW=0T[6" :8#bXHXARM9B`J#"?M[:c IJ/XL TV[ k J/TL>JMHK;>9 z] N9  2( 2 HXJS;>[:T
?M=_E?M=JW=; TV=0A3LD=;E=?V8#b "[<?Mc [4" M9B HX; 
	 \Mn _ ,"# ')( * 
	 \&>._ ,"# *.(/' 
	 \wx _p ,"# *.( * 
	 \&e_  ')(/' 
 
\ RI _  ,"# ')( * 
 
\  k _  ,"# *.(/' 
 









FIHX9+E?M=(!`\Mn _ 8#;>AI\ >._ HKbXbc>JWTM?V8#TM=JI#8:bKHXAVM9B`J"[<? J&>_>_G[<?UT TM?M=0=@]0[<c_68:?MHKJM[<;a2PT TML>=38#?M=(;>[:T #8:bXHKA
"[<?LdT>[:TVHK=; T(TV?W==4][<c_68:?WHXJW[<; 
	 \Mn _%JMHX;E]=TVL>=4[<;E=4TM[[<;>=4][<?W?M=0JM_G[<;>A68:;E]= HXJ";>[:T(JM8#TVHKJ P6=0A`[:;dT>[#TVHX=0; T 9:?V8:_>L 
	 \&>._%JMHK;>]=TVLE=S8#;>]=0JWTV[:?@?W=bX8#TVHK[<;>JMLEHX_>J%HKJ";>[:T(JM8#TVHKJ P6=0A`[<;dT>[:TMHX=; T(9<?M8:_>L3
























































































+, .%	 0 
D
. /+, 	 3
H
 01

















































































9 L = "9 L
= "
9 L
FIHX9+E?M=2H D=0?M=0; T4_>8:?WTMHKTVHK[<;	[4" ,"# [4" #8:bXHKA M9B`J,"?M[<crIJ/LpTV[ k JWLZ3  "# HKJwP6?MJUTVb
A>=]0[<c_G[<JW=A HX;QP>:= J&>aYRJM=^TVJA\& x,"# 2( 2 HXJS;>[:T?W=_>?W=JW=; TV=0AL>=0?M=*_2AE=_G=;>A>HK;>9	[<; TML>= HXc8:9<=0J2[4"
+INJ/L&TM[  k J/TL&a? z] 3Q"L>=|J&EaPYRJW=0T]0[<?M?W=JM_G[<;>AEHX;>9 TM[ ,"# ')(/' HXJ TML>=;	AE=][:c_G[<JM=0A@\U-*_@HX;AP><=
;>=0 J&>aYRJM=^TVJg\  "# 2( 2 HKJ2;>=0HKTVLE=?2?W=_>?W=JW=; TV=0AL>=0?M= _^3 M 8:]wL J >aPYRJW=0TMJ[4" TVL>HKJ2_68#?WTVH.TVHK[<;HKJSTML>=;
A>=]0[<c_G[<JW=Ak\+_ HX; P><=;>=^ J&>aYRJM=^TVJSA>=_G=;>AEHX;>9d[<; TVL>=HXc8:9<=[4"fINJ  `-L 8:;>Ah k J  3L a? w. 3
P[V"z8#?NPTML>=4J&>aYRJM=^TVJ@b 8:aG=bKbX=0A 8:?W=A>=]0[<c_ [<JW=AdHX; "[+E?";>=0 J&>aPY\JM=^TVJ@A>=_G=;>AEHX;>9[<;*TVL>=HKc 8#9<= [4"






FIHX9+E?M=Z0#B&8:?WTMHKTVHK[<;[4"%TVLE=JW=0TJ   ,"#-L *.( * [6"%#8:bXHKARM9B`J "?M[<c >IJWL TV[  k J/TL>JWHX;>9 z] J&>]wL
TVL68#T z] +IJ  R3L b  k J  ,-L8:;>A z]  k J  ,3L b +INJ  ,`3LZ3D=;>=0?V8:b "[<?Mc [6" M9B HX; 
	 \Mn _ % J   -L *.( * ' *.(/' 
	 \&>._ % J   ,"#3L *.( * ' ')( * 
	 \wx _ % J   ,"#3L *.( * ' *.( * 
	 \&e_ % J   ,"#-L *.( *)' ')(/' 













































[ ])( , T2T1D
)([ ])( , T2T1D
U
=,)([ ]), T2T1D
,= =)([ ])( , T2T1D
UU
,)([ ])( , T2T1D
,θ θ)([ ])( , T2T1D
[ ])( , T2T1D
[ ])( , T2T1D
[ ])( , T2T1D
[ ])( , T2T1D
[ ])( , T2T1D














][ ,R )(( =,=)
Γ( (M))min





][ ,R )(( =,=) ,=
Γ( (M))min
][ ,R )(( =,=) ,U
Γ( (M))min































][ ,R )(( )
Γ( (M))min





][ ,R )(( )
,=
Γ( (M))min















U( , F2F1D )[ ]
, ==( , F2F1D )[ ]( ) ,θ θ
, ==( , F2F1D )[ ]( ) UU ,
, ==( , F2F1D )[ ]( ) ,= =
, ==( , F2F1D )[ ]( ) U =,
, ==( , F2F1D )[ ]( ) ,= U ( , F2F1D )[ ]
( , F2F1D )[ ]
( , F2F1D )[ ]
( , F2F1D )[ ]































FIHX9+E?M=!9 =_G=;>A68#;>]3 9:?V8:_>LEJ"[4"<;DL68:;>98:bK9<[<?WHKTVLEc \Wn0_%8#;>A*8:bX9:[<?MH.TVL>c "[<?%]0[<c_68:?MHK;>97dT>[#TVHX=0; TV=A
TV?M=0=J#\&>._^3L]R;`={8:]wL9:?V8:_>L 8:;`8:?M?W[ "?M[<c ;>[A>= TM[ ;>[A>= c={8:;EJ@TML68#T dT68:; TVH.TVHX=0J8#_>_ =8:?MHK;>9HX;
;>[PAE=  ]{8:;aG== fE_E?M=JWJM=0A HX; TV=?WcJ4[4"|dT68:; TVH.TVHX=0JSHK; ;>[PAE= 3ZB b 8:HK;8#?M?M[(J ][<?W?M=0JM_G[<;>ATM[ ;>[:;PY































































































.	 !3!4! '&)768:9  
<$	'! 
^m`badc%e









? Vadc h B =
>@?
AB .&7	' 	
	L" /.	'&g
 M
>@?
OPB .& 		
	'"/.	&SgL=
n 
